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JULY, 1821. 





Arricis I. 


A Memoir onthe Physiology of the Eeg, read before the Linnean 

Societ of London, on March 21, ; an Abstract of which 

is publis ed in the Soctety’s Transactions. By John Ayston 
: Paris, MD. &c. &c. —_ ye 


(Concluded from p. 859, val, i. New Serict.) 


Tue part of the egg which next claims our notice is the air- | 
bag, placed at its obtuse extremity ; this follicle excited in me 
considerable interest, and was in fact the phenomenon that first 

directed my attention to the subject of the physiology of the 
egg ; and when I found that this organ had not received the 

attention which its importance seemed to merit, I wasencouraged ~ 
| to pursue its investigation. Iam not aware that it exists in the 

: ova of any animals but those of birds : indeed there is a wonder- 
ful relation between the respiration of oviparous animals before 
and after their exclusion from the egg; 80, perhaps, birds who 
enjoy the most perfect species of respiration, are those only 

whose egg contains a particular organ for the purpose. 

The external shell and the internal membrane with which it 
is lined, constitute the parietes of the folliculus aéris ; its extent 
in the recent egg is extremely small, and before its exclusion 
from the uterus, it does not appear to exist; it would seem to 
commence at the moment the egg is deposited by the bird; a 
small portion of the watery contents of the egg transpire through 
the shell, and the air then rushes through the obtuse end and 
inflates the follicle : this is the history of its origin; and its size 
and subsequent increase are to be explained upon the same 
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2 Dr. Paris on the Physiology of the Egg.  [Juty, 
principle, . which thus establishes an important relation hetween 
the diminution of the bulk of the ovular contents and’ the extent 
of this pneumatic apparatus. During the progress of incebation,. 
it ia. dilated to a very..codeiferable maguitude. Ite uses scenr- 
to have been first understood and appreciated by Harvey =: 
“ Utilis est ad ovt venttlattonem, ac Pulls perspirationem, refrige+ 
rium, et resmirationem, ac denrgye ad loquelam, unde cavitas ila 
primo exigua, mox major, ac dentque maxima consptcitur, proué. 
sare jam nempe € dicts usus Laiemaieie uivieula ’ 
ery early: - wreu e ete expands into 

several cirelés, ‘cOntalaing a fsh-edloured Auid, called by 
Harvey “ colliquamentun”’ in this, on the fourth day, the heart, 
like a vibrating poimt, “ punctum saliens,” for the first’ time, 
becomes visible, and blood-vessels are seen defining, like a 
fringe, the cicatricula; these meatus venales, which are hereafter 
to become the umbilical vessels, extend and multiply their rami- 
fications on the yelk and white, by which the blood is exposed. 
to the action of the air in the follicle, oxygenated, and returned - 
to the embryon: to establish, however, this theory upon a solid 
basis, it became necessary to discover the nature of the air that 
inflates the follicle, and which has hitherto remained unexamined. - 
We are informed by Buffon, that it is a product of the fermente-. 
‘tion which the different parts of the egg undergo. Ifthe Count’s 
conjecture be substantiated, the gas must he non-respirable : to: 
determine this point, and to discover whether the: proces of 
incubation produces any change in its chemical constitution, I 
inatituted the folowing expenments: : . 

.. Experyment 1.—Twenty-one hens’ eggs newly laid, when 
broken ander the surface of water, yielded onfy one cubical inch 
oH gee | this, when received in a jar, and subjected to an endio- 
Yntetric teat, proved to be pure atmospheric air. : . 

: netent 2.—-Two eggs, after 20 days’ incubation, were 
‘Vpeted as before, when one cubte inch of gas waacollected, which. 
¥ also discovered to be atmospherié air, contaminated, however, 
‘with ‘a: portion of carboute actd. This latter gas I suspect to be 
@erived froth the venous blood of the chick, which seems to esta- 
Dhsh another between this mode of oxygenttion and 
‘respiration after brth.* From these results, the following corol- 
Yeries: may be drawn: 1. The folhoulus aéris contains before - 
incubation atmospheric air. 2. No other chemical chatige iv 
‘effectetl in its constitution than a small inqguination with carbonic 
‘asd: 3. It pains by incubation an morease of volume, which 

. © Ay th tebifitsifion, thay net this -combin ‘of Sxygen the blood géterate 
dest? . Por Mr. Huiter’s ergs (prove sat there in a ssioncnee of sevetal dagrets. 
in the temperatute of an addled egg, ahd in that of one advanced in its evelution, 

h ‘they Hevea both: been alike tubjected to the aniinal heat of incubation: 

'¢. By the eppiittition of hent ttfv-air is tkpainded, arid, Mf suddenly, & will barst tty 

wbell, ‘and scatter the-contents; the obtuse axtranity vhould, therefore, be always 
with a pin before ‘the egg is reasted, a fact well known to the counftzy hous 
Wil; atid Herice the olf adage,’ Tero ts ecason in roasting an cgg.” te 





A82h;) Dra Paris on the Phygolegy of the Eng, 2 
fakes place pearly inthe ratio. of te bs itmast, bpwerer, be 
rounarked that its extent does wot-incxease equally im equa RUSE 
cessive portions of time ; but that it abvervea a nate, Of progres, 
sion which is accelerated as the stages: of incubation ; vanee, 
although it seems to arrive at its maxiouun of alataHi One ¥ 
OE nate tothe exclusion of the animal. - 

me naturalists have conjectured that the use of, this 
ratus-is to. furnish the air with which the feathers are inflated 
this idea hardly requires a serious refytation; we dotart 
same receptacle in the eggs of those birds that are 
unfledged. Its essential purpose is uadeubtedly to 
the blood of the ermbryon, and we accordingly fp ded that vat. esiond 
ever obstructs the inflation of this follicle, and therauewal ofits 
air, destroys the life of the chick. The experiments of of Reannpr 
offer abundant proofs of this truth. In his attempts to develope 
the egg by the heat of f dung, they, for a long time failed, owing 
toa cireninstanca which he afterwards discovered to depend ypar 
the impurity of the atmosphere. He also varnished: eggn 80-08 
to prevent the access of air; and he found. that. whan placed 

r the hen, they invariably perished, 

many experiments with the same view. “I haya often’ ” garg 
he, “-pleced the eggs of terrestrial and aquatic insects ‘wader 
the receiver of an air-pump, but none ever hatched in this. situae 


‘tion, although in every other respact in a condition to haxe 


done so ;”’ and Boerhaave offers his testimony upon the same 
subject ia the following words : “ Quula quorumcungue $naeckay. 
rum, in vitris accurate clausis, non producunt.” . We. wwe. os 
importance, therefore, of that provision mn by which the ag 
occasionally ventilated by the mi the parent ; ts 8 3 
fact well. known in. tha farm yard, t turkeys frequently destroy 
or smother their eggs by a too constant and aecidinoys altention, 
The air follicle may also have a secondary office to :parfonn, 
to assist in producing g necessary changes in ce albumen: wad. 
sitellus by chemical. action of its air. Such ree ia. the’ 
nature of this organ ia the egg of the common hen, from which 
thie.description is taker ; the same apparatus exists jn the egga 
of ‘all birds, and contains-a similar air; its capacity, however; 
dees-not seem ‘to vary: either wath the size of 2 of the 
bird:to which it belongs; -but I think thet I have te 
besntiful: law by. which its. extent is regulated. . Lheve aniform): 
found (as faras my contracted 3 taquiry has-led mae), that the 
liculrs aévis:is:of: greater itude. in the, eggs-of those birds 
who place their nests on be Ground, and w whose young ar9 
hatched, fledged, and- copa exerting, their muscles ps's908. 
ag Shey. burst from thelr. » than the fodicul af those whaaa 
neats are. ally bmult..on:treas,.and whose progemy: axe: 
pine and forlorn:-.’Thae the follicult-of the eggs of hens, ar : 
;.anilinndbrchene, aré-Of qongiderable extent ; while ; 
i e egos of, rong, \APRLTOME, - ay OVER, BFE" extremely a 
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seuctedrv he ‘hicks, therefore, -of hens - and. fee “haa. a 
‘ants patent Phusiiage etd 7 id'a greater aplatude to mofion,than 
the mostlings: of: i 
2 -Suolt tavinsbanve:of haregetay. of oxygenation. in the pr rome- 
‘pre omer oy 
“© a el. ex e. “ Their 
“egtyleddns,” says. the ingenious author of the Zoonomia, 
t6 berdesigned: for thd. purpose of expanding a greater, pute 
‘fot the termination of P lacental-vessels, tn order, to r 
enygenation from ‘thé ut -onest this the, progen oF ane 
lage oftanimals are more. completely fomad, before, thet nativity 
than that of the carnivorous classes.;.célves,, therefore, ane 
can-walk about in.afew nimltes: after thew bith; while jttens 
-wndipuppits remain many. days withont epening their eyes Jn 
‘confirmation of: the theory, thatimuscular inretabjlity. js-the,pesult 
if a nite combination of Satued the animal argaps,, many 
- tatetéstine: facts may be: as Habs ‘Jo. we not find th the 
“rasceldy strength of of an animal 3 38 . (caferis paribus), pro pron 
‘td the édxtent perfectida of its iespiration | Birds 
- ‘enablud-te-sustain whe Meerfion of fight, owing :to, their exien- 
give puxumatic ‘receptacle > aiid. soany insects, especially, thé 
“different ‘species : of. SepraberB ay dhe cact of: fying, i disclose 
’ weentres of aif}. which-in theip quiet stake are. closed by the cases 
> of thelr winge,: thus prociaritie' for thexbselves g larger supply.of 
the’ -prilscigle of musctilat-energyi at-e period when. from: theit 
: wrertion, and ‘consequent: exhaustion, - they, most, require it :. fat 
Aish, who having no ewimming) blddder, kemain.at the bottom, 
and possess: but: litte velocity, /have!gills that are quite eon- 
« deuled, vwhile Chose) who: ‘encontbter: :9.;rude “apd bdistenqué 
_ Werdany asvtrout, perch, ‘or salssan, hané them widely expanded ; 
and, ~with respect to the ‘respiration of fishes, it may he futthet 
-- @hderved,': that: he: senvofi drygen: which’ they: receive will : 
i i poknsly: av she’ ‘momeatumiaf : the. water \whith ainparts tf, a nd the 
eaten’ ofthe gills. An intance!: with thia truth at once 
ow blots us to discovbrane. bf the, most beautiful final. cquges in 
wcegioune)-: Wie: shall “no denger: consider the:rapid current gr the 
\’ Ueieterdts cpean: ustinimbcal to/thb: strength: of the animal,, but 
6? Sepert théond ad the: powbrfeb causes! of ite invigoration——“‘ E le~ 
xoinents propréis wrints\devidtalt.So-aladthe velocity of fishes, and 
 dtdanwearyin arying” durations ‘wiB-cedaeto.iestonish wy, aince jt is 
' evident that guch: biotioss;qentribute‘as yall ta,the revival aa to 
“se tekhngastion: ‘of museslad: ene eneogys fov., although: they, must 
; wastelthe dtevandy: of ingtobilitys et they add-te the fountain, by 
7 ‘which inés!supplied:. Mente it follows, that whenever it. jg an 
- objebtt 'toecohomnize the! consumption of-ait,; 9a Must happen in 
died 2dtifined aitubtions;:.we onghs to. Preeetye our AUs- 


. w-shou and better, th 1 others. oft the 
~L temee North: paldered soem a Nerewthethtacred race Br people, wit eked mes under 
the lash than be made to labour.—(Darwin’s Zoonom. vol. ii. p. 14.) 


| 182),}- Dr, Paris on the Physiology of the Egg. &, 
| ‘clea, as far.as we. are able, in a state of complete inactivity’; 
‘nofhing éonld-Have-béeh dadre judloious than ‘the élvick- given 

‘by Mis Holwelf. €6 ‘his ‘unfortunatg fdllow ; pafferiye:i0 ‘tb Rsak 

le at Calcutta, “ sot tv ezhawst pi ed af erts, 

| ‘But 24 remdin iti aad roan eb the stnoens Nok to.weste, 
‘Wintonly; thé atimnting-prineiple of the atmosphere :-by-motions 

na oot of ‘which is to,render an. ioreased cong ion of it 
“tihtavoidabte :on- thé’ contrary the. expediante resorted. to upon 
“that méhacholy occasion, were calculated to. accelerate the 


c) 
7 


“fetal ‘result: which. they were. intended to counterant, :such-as 
flnnihg. the air with their hate, and kneeling down, fog the pyr- 
‘pose’ of simultaneously rising, is order to-give'a feesh impulse 
to‘ stepnant atmosphere. = gee 
1 ;* Itis evident that the inflation of the folliculus aéris of the egg 
| will proceed in the same ratio as:the evaporation :of its Auid:con- 
| ‘tents : the importance of such an | euient is sufficiently 
' pbvions, -.I shall, therefore,. proceed to desoribe the shell, the 
: ' only part of the egg which now remains to be noticed.... The mse 
of Ue shell is not only to. défend.the ovular structie. fram — 
| ' éxtertial violence,; but.to regulate the evaporation of the fiyid 
contents, and the various chemical changés essential to-its.deye- 
— lopement..- It consists, accordiag to ‘the latest. cxpenment¢of 
’ M. Murat Guillot,* of gelatine 3, phosphate of lime, 2, carbonpte 
| ‘ of lime 72 parts, united to an organic tissue. . Mr. Cariala,. ipa 
* memoir ‘read before the Royal Society, “ Upon. the Vaacylar 
: 7\ dnd Extra-vasculat Parts of Animals,” satates,. thas. the, calga- 
*- Yeous shells of birds' eggs are merely dqposited upon. the, mem- 
brand putamines, and that the inner portions are regular cryatal- 
“tized pitsms, the long diameters of which point. to the cenkre; of 
“the egg. “I have repeatedly endeavoured to discover anok a 
- crystalline structure, but unsuccessfully.;..and. my:.friend .Mr. 
Wiliam .Phillips, whose knowledge of crystallography is..30 
v tly appreciated, has examined tae: sh wit. na: better 
““péveas, ‘The hard'dnd ‘brittle texture.of the shelh ta, iprneased 
"by incubation, and t-also undergoes some ather shaiges:duing 
* this period which are not well understood. 2.10 2. co. 2 
"Every circumstance connected with incubdtiondliscoxemgan 


. ¢ 


“Sevident design to-.conceal the bird and -its.egg :: the heain 
7 Feneral is not dressed in the gandy plumegeiw ch distinguishes 
fhe male, nor is she endowed with the talent of singing, Jest.ker 
‘- Kote should arouse: the Vigilance of her enemies: go. the:golonrs 
'" 6£ the egg vary in the. different species.of bitds, and saef well — 
"*tadapted to the purpose of:eonvealment. .“ Thus,” seyd Dro Dar- 
‘" Win,’** the eggs of hedge birds.:ate. greaniah with dark. apots 
‘" those ‘of crows ‘and nragpiesj: which aré seen from bexeath 
" Hivtouoh wicker nests, are white, with dark: spats ;. and. thode of 
arity -and puitridyes -re russet‘and. brown, like theit nests and 
cu hha mabter from which tlie, shell is formed’is; s¢otgtéd, th the - 
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6 — Br. Paris on' thd Phystotdgy' of the Ege: = [Sd be} 
wet pdttlon ‘dfthe utdtus,” aHd in'this operation we'redopnives 
rocess Which, at the sath tittie, afswers two of the miost imports 

t parpogés of the anihal ; it at once sérvet the individual} and 
eontibutes’ to the pérpetiation of the species; for ‘whilé # 
temodves ‘the superabunc ant calcareous Matter, which, tf alldwed 
ip acclinilaté, must’ rehdér thé bird incapable of flight, ‘and 

fefeat'the best purposés of’ its existence, tt furnishes the gertt 
6f the future aniinél with a strodg dnd convenient ‘definces’ BH 
#ometinies happeris that the BES Of birds are deposited without 
the shell; this may dtise from the secretion of'calcareous mattet 
nétikeeping pace with the too exuberant production of the yelks, 
% circumstance whieh may depend-upon & variety of causes; but 
as it is not my intention. to discuss the question of the ong of 
time ji ‘mal bodies, I‘shail, upon the present eccasion, rest 
satisfied with recording some facts conntcted with the ‘subject. 
The expériménts of Vauquelih, whith prove that the quantity of 
talcareous iattd? voided by the system exteeds that taken in. 
With the food, suggested to Fordyce that birds must require 
alcaréous matter during then laymg, and that if the anmmel 
Werte deprived of this éarth, the shell would-never be formed: 
From ‘observations made by myself, 1 am inclined to reject this 
é0ty ; for dirds occasionally deposit egys without shells, who 
have Trée accéss to lime; and, on the other hand, although they 
be’ carefally ‘kept from’ Irme, they will nevertheless produce 
ealchréous secretions. °  ’ : gs 
“+ Ag fares the light of analogy extends, i would seem that 
Tine’is'& product of animalisation, and that its secretion requires 
A conpiderable evergy. of constitution ; this is rendered prabable 
bY the well-known plicnomena of rachttis; the absence of the 
‘shot; ‘therefore, depends probably upon some: constitutional 
¢4naé'in the bird, arid not apon the privation of hme. oo! 
_ Daring: 14 cperments, many years since, @ curioas circum 
Sante dctutred ‘to. a hen that was kept for the purpose that 
Piesenves to be' placed upon record. This bird had broken its 
sg, tind the fimb was carefolly bandaged, when, after a‘few - 
days, several eggs destitute of ‘shells were found upon the 
‘ties, Which ‘I ascertained had heen produced by the ‘bird in 
udstion.” Now it ‘may be fairly asked whether, in this case, ‘the 
‘calcareous inatter designed for the formation of the shell was 
hot ‘employed: in the regeneration of bone? In ‘the human 
Rpecies, the converse of this takes place ; for a fractere, eccur- 
ing “during qreenancy, frequently does not unite until after 
delivety.* “Here then nature evinces a greater anxiety for the 
offspring than ‘for the parent ; while, on the contrary, the fecun- 
(ity of an oviparous animal would seem to render such a precau- 
Zion unnecessary. The same law will explain why women whe 

* In the fourth volume of Medical Observations and Inquiries, 9 case is communi. 
cated by Dr. William Hunter from Mir. Alanson, Surgeon st Liverpool, of a simple 
delivery. “ Tho sede hee ed du i the second rooath of hes pr an ed antl 
her delivery no adhesion had taken place; butin the course of pine weeks afterwards 
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Hydrocyanates. “By J; Berkelius. 


Dor, ” AGgactaded frogs g, 449, vole New Series... ee 
" a rants. that the. following conclusions may be drawn foaw 


_the experiments already detailed, viz. Bat nity 


aw? That: the cyaniirets of ‘the. vatube, but thet thee proserve 
eir ¢yanogen at & ve ratune, t 
of iron conibined with them ‘eutiooe a gm 
azdtic gas, ‘and leaves quadvicarburet of won... 

> (B.y'" he ‘cyaniureta of other irvedacibla: metals ered 
at a high temperature. Those which can -be’ entisely. depraved 
of water, as t  cyantiret of iron, give mzdtit gas, aud SG. GOT 
verted into a double quadricarburet.. Those, on the pentrexy, 
which preserve their state ‘of hydrocyanate entjl deenseposition 
commences, fese a certain. quantity of: their carbon, and: the 
carboret which remains’ contajng the iron in the form af queacdiie 
carburet ; but’ the other metal. is, oarburatterl lim a lessi, eagres, 
being dither | 9 tricarburet or bicavburet.. eS re 

(c.} 'Reéducitile metals tose the cyanogen with ‘getaining: ‘the 
varbon ; “but t-49' probable that some athong them may; atip 
hipher temperatuve, divide the carbon with the carburdt of ison. 

€ compotnds: of ‘csrhon wath. the: metals: haze: mtherto- bes 

very little attracted the attention of chemists. :1¢ has. bean 
indeed found that the metals reduced by:carbon always netainsp 
emal portion of this body, by which their ropertice era mgna, oF 
less‘ altered. - But. ‘the. carbon ‘thes -absor by the matads- is 
mostly m so small'a quantity thatrits relation. to:obemica) propatt 
tions gariaot be determined. ‘We were ignovant until now. rat 
tnetallic catburets; which were proportional in composition..te 
the sulphyrets, the arseniurets, &c. and also to that of the aar- 
bonates. Itis dvident that those which have been naw described 
belong to thiy latter class of compounds ; forthe decomposition 
the tbe. was able fo walk sbout the rooms, “‘There.are also three oases in Hildanus,of frac 


which DE place in pregnant | women, where a union could not be procured by 4 
Meistects Surgery, the reader wil find emersh 
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reel ‘end arsbniurets, namerdrts éxate- ; > 
ples afi sapermet with: in. the intariat of our globe, ‘The: it 
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iliison bya pars Meters by tha ly Bah for ts 
this clement. :: ODT a hoodia x Géht ane cu" dae aarines 
e phenomenon of combustion which 18 observed ia tie. > 
greater number of the above-mentioned experiments is an inte~ 
resting, echlitien it thoen which wave bean; hefore presanted 
50 e metallic mat oniates gedalinite, hydrate f ziFcon, | as wel. 
-oxidés of chrdnie, thodidmi, and iypn:' “This combustion 
ap ‘to: aridé' frou’ a, miore intimate’ combination between the'"'* 
oa Gal ‘the’ carbon than that which existed in the cyanuiet. “* 
Ey fotldelt sise of. temperature which dccnrg in’ fhese bodies" 
eolty ppeat® | jit the forni df av efuption of-fire. a 
r thd one Hot yetrattended ty this singular pheng Ha 
menttf, f! Wil HEHE relite aH! ‘experiment ‘which is very’ ea 
rep Bat ba “1K pofation df sulphate’ or muriate: of: deutoxide oF" 4 
irodk ik'to Beda ate by’ ‘inibnid added slightly if. excess 
in one io thE oxide’ df i itott from carrytti ying. daw ‘an t 
acid ry of wubsalt. ‘The okjde'is to be well washed ali" 
dri eh angt rvditis $6 be slowly ‘hivatetl in’ ¥ cee the ne 
crufible, ay exp ute’ to.the' flame of good spirit futirp, untd the? 
crucibfe a becdine red, and the watet tind aninfortia vonses* 
qu 
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ide “rieither ¢ : ry th ere 
rhoanet ‘And if thes ae aise! af Me phe ‘it hs ‘alwayy’ 
. badtoned by'not Haine féftit tong: tio Wexpote 
fet Aa fe exp ‘expel all the atee ies on oh tts ht 
had efit After havatie “‘whdergorie « ‘eoinbass) 
tion, the. bane of iton is’réti ed more difich AN fables in‘adids ;“'"" 
it is disdotved;' riéverthettss, By coitmbed igestion tit” ‘Goricen' wong 
trated muriatic acid ; but if it be precipitated again, fire i is Tepro- | 
duced ‘nder sitnifar cireumstaites: 
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the disen engagement of azoti akibishwoeld appedt 22 
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menos is div det igo two periods, us wotioanconathecerthe:.: 
decom osition: ofehe vyanaret, unl ofthe inition of the remyine + 
uretléfaon: cireumabtanes: cee feeetoruppest” tothe 
option, theta happene. With she: suporbxides,: tins iptrifeteay 2): 
scan oe is vompused ‘of twa: opean tet whieitebist o> 
sis Hgatetheltofla cavadsthe teghien :.: 
attic eso ata whith ox Soink ms ale 
eiiveption ton cbr eenerat: experience, tas thet» 
thast nob Lye allisple! bydiéo dhookdibeeg companiid by:.', 
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SOI fi a alnearad7s bam. ceearavods 979 to redo wateor “4 


Va Dw she Combtivation of Openseent oth pts Meads at 
gwar goon tg ossibsat ge tobes sontrated hale SEY VOT 
the,oga tes eed “wit in ie es 
eth atk a4 sata aA 
SOT SE: fi 
da lee aN 6? + at 
above Pal ieee Oe SOR $9 
ee nih YOY. Gty, BeinE oARSOLEE 


POSSE CHEN, ae HG § 


aglyad hy, , 
aie ta Yh oe ents es 
Ye eae salu $26 90 rapa a S 
‘ OF Me ©) 
site heeoae an a ce 
ae # ; the a ea | 
Qual 
ee : mene cane 
, Tie aah v4 seo 


, fib , 
pu 
it see ta aoe ea py Fon Re BBORS a1 


ti. it 
othe he ae bik ; UN gn Hitachi ni me 
f exannretiins rnd be jas ig, a ASTRA i 


ont erat niyoon fate ise AAs ad tos tid? biog Dusen doe 


° Eeay on the Theory of Chemical Propostiqng,, fe, Paris, 18491. Frage: She jy. os 




















&0 _ wPaelegser Bereelius on .. [Jper, 


teaperative at:whigh, when it arves, it effervescer, Abe cyppa- 
Tet 18 decomposed, an a great quantity of gas is disengaged, 
with rapidity. Ppt ox i a mixture of sylphurous acid. gag, 
earhonic acid gas, and azote, The residual mass contains. sypers 
' aulphates.pf the hases-employed sad.ammopia, 6 
-- Dr. Thomsen asgerts that an this eccasion anew gas is formed, 
anq that this gas is. qomposed of hydrogen, carban, and OXYGEN, 
the proportions of which he has apparently determined, with 
care. He has morgover given the ppecific gravity of this gas, 
and determined the condensation of its elementa af the moment 
of: thejy union. . | have. repaated the experiments of Dr. Thome 
gan, according to the directions which he has, given, and, which 
‘aye rather indefinite, Of the gaq which ] ahisined Q:348 part 
was absorbed by the black superoxide of lead, and 0-25 part by 
¢austic potash. The remainders, which contained the atmosphenig 
air of the apparatus bafore the aommencament of the. operation, 
saul the azpiie gas which was. not, qonverted into. ammonia, wet 
vot inflamed by the glegtric spark, ; neither pymixed or mained 
with .oxygen gaa in different proportions. Ljme-water was no 
rendered at all turbid, and even when I added hydrogep gag. api 
inflamed the mixed gas, lime-water remained clear. I decom- 
- posed:in the same mode the crystalline compoend of sulphuzic 
acid and cyanuret of potassium and iron, and it gave me the same 
products. The action of fire immediately decomposes it yath rapi- 
dity, and afterwards a slower disengagement of gas takes place. — 
which happens when the sulphate of ammonia formed depamposes. 
‘The gases which are then evolved are sulphurous agid and azote. 
But even on this occasion no combustible gas was perceptible... 
.. Lam now goihg togive a particular description of the com- 
ounds of seme cyanurets with sulphuric acid. re 
" |. Cyanuret of fron and Potassium with Sulphuric Acide 
‘Jf thie acid be added'te ‘the-anhydrous cyanuret, it becames yery 
dot, and if the acid be in sufficient quantity, the cyanuret is 
totally dissolved, and after digesting for a few minutes, it givag 
‘ clear and celoariess solution.. When leftin an open weasel for 
‘pome, days, the mass becomes pulpy,-and filled with numerous 
‘small annular erystals, surrounded with sulphurie acid lese cour 
‘gentrated. I teok this mass after eight days’ exppsure to the 
‘pir, and put it upen a briek, and placed it in vgeus, in order 
pyoid the influence of atmospheric moisture upon the crystalli 
‘part, and te facilitate the absorption of the liquid: past. «As the 
‘expiration of 24 hours, | found upen-the brick a White oxystalline ; 
mass composed of small mterlaeed aeicular erystals. This aaass 
38 soluble m water, and the solution has all the properties of one 
‘of supersulphate of potash mixed with that of story drocyanate 
of iron, which does aot decompose exposyre to ait, ap & 
‘would have done alone, Even alcohol of 0°81 density decom 
‘poses this salt, combining with the hydrocyanate of iron and the 
sulphuric acid, and leaving the sulphate of potash. I analyzed 
this compound ia the following manner: | decomposed it: by 





yeni the Comporititn of Prussiates. tl 
eééel +: the umtissolved ealb was washed with aleaqhol, cbotaids 
ing avery little ‘caustic ammonie, ‘t& orderto-satisfy myself that 
the: uridisselved sillphate of potash was nentral. The stooholic 
liqticte were afterwards dilated: with water-and precipitated -b 
muriate of barytes: I obtamed nine parta of sulphate of 

dnd 40 parts of sulphate of barytes: An expenmbnt of-this 
nature cannot be very exacts for the substamee to be analyntil 
ulways contams some sulphuric acid onthe surfece. Thus in 
this analysis the sulphate of barytes contams ‘rather more. chest 
threé times as much salpburic acid as the sulphate of potash: 
Cuniiderihg the excess of salphune acid as adhering to thie: sues 
faceoff the crystals, it follows that the eyaneret of: iron and 


~*~ ¢ sa 4 


poinw. It crystallizes cehdily when made. to attradt moisture 
from ‘the air. The crystallized: salt 1s. dbeom posed by-waterand 
by aleohol, end gives sulpliate of barytes, -liydrocyennte oférbn, 
und saiphurie ecid.: An analytic experiment, but which:is-less 
deserving of confidence even then the foregoing, because the 
<¢rystals of the batytic compound exe smaller, and: cbnsequenthy 
géfein ‘mote sulphoric acid, gave mea quantity of aaphune adil 
meceskary to form bisulphates both with the barytes and the prof 
ona. Oytnirct of ison end Lead was strongly tented in wulpburie 
' 8. Cyanuret of Iron qvas y fa su , 
acid, 4 the ik compound 1s almost insoluble. - The ° } 
atid’ addetl im excess is readered slightly. turhid-by the addition 
of a little water; bat:] observed no traces of crystallization ered 
uftet ‘matiy weeks’ exposure to the air. ——- Sy 
- “Mh, Cyanitect of Iron and Cobalt ready dissolves in, and: givés 
a red colour to, sulphuric acid. After some hetrs; the hquid 
deposits: 4 crystalline powder of a very fine rose colour, and 
foxes at the same time mach of its edloar. . 1 thought at firs, 
that the rose powder might be sulphate of -ecbalt.; ‘but whee 
wuter is added to it, it becouses at first’ grden, and ufterivands, im 
proportion te the action of the .water, it ‘assumes the redilish- 
Err oolour ef hydeocyanate ofedbalt. In order to explain what. 
fappers in his experment, T onght toadd, thet when a solution 
of eabalt 13 p ‘ato one of. cyanuret of iron and potessigm, 
there is at first formed a green precipitate which gradually 
of a reddigh-grey colour. iit be dried and: then 
theated; it yselds water and a little ammonia combined with cat. 
Hoaic and hydrocyanic acid, ‘and resumes its‘onginel grope 
colour. The changes: of. colour, which resemble: those that | 
ocear with: the muriate of cobalt, appear'to depend on water, 
‘witch, when the green cefeur of the avhydrous .cyanurct 
whanges and becomes reddish-grey, is-absorbed, whether + farms 
fa bydrocyanate, or produces water of crystallization. As then 
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7 os 


a2. vat wee Bengeliges om ..1\ Perr, 
mipharic acid with,. cyanuret rof :ingn and 
cobulb bovotest green, by. the paddition of, water, ih seizes fhe 
stiiphbrse anid;:and tHe: monsent afterwarda, the cyapunet set, 
dbevomes bydiatad. ‘The salution of shia, eyanuret ip, Al 
bur acid does not give: ¢rystals by. -exponure to.the air; J 






red colour, and water pracipitates hy ¢ e 
The dined solution. coptaing co " ran 
: * by “Hydrocyaaate, of: Eroniand Deutaside af, Copper ‘Tosen jis 


brown colour whem it is mixed with sulphuric qci cid,end, becomes 
white with a shade,of greenish-yellow... It ia very little. , 
-in sulphuric seed} ‘water decomposes this, compound, a; 
Ahydrecyanate: of irom: end, eopper reappears with its ne a 
edlour, without any: copper being. aisaaled ip. the diluted acid. 
6; Prassion, Blue jngreases -1n. in. sulphurig, acid, 
beotmes White, and .resembles starch, , the. new compound | 
imoluble iz dxcess of.apid, .If, the pry russian, blue of: ccammugice 
isnmade ase of, thet acid -hecomes. brown, or ewen black, by :car-, 
Boning the foreign subesaness ick it contains. Tie Acid 
“tous.mass} when! dried;:upen-:an. absorbing brick, | Teaves..@ ‘ 
‘ pulverslent white. substende, which dogs mot exhibit anya pear 
‘ ence-of orystallization::; Whea mixed.in, a. close yess 
: eater deprived of air, it is immediately decom d, and rerio 
ate blue ‘cdlour,:she -water, combming wth isl the sulphuric, acid. 
Phie ‘experiment ptoves that, the sulphuric, acid, combines with 
. the hydtoeyanate without,conyerting.it into a eyanuret ; ; for 
‘this case, the water: would. have. separated white c anure: “of | 
' from, and dissolved, sulphate. of deutoxide, and woul nat have 
". separgted prussign blue. ye hyay 
at: By Cganvret ofidron and Suveri is also eckable in. ‘sel shurje acid, 
but it 1s decomposed in: part at teast A yellowish substance 
remains undissolved. The colourless liquid; exposed to air ahd 
the sun} ‘does ndt become black, atid deposits, small, ecystatigne 
grains of sulphate-of silver. °°‘. 
ae ak Cyansiret ve Mercury gives with sulphuric acid, a ,poass 
go star A slight smell of hydrocyanic acid 3 ib per~ 
pacer and. ifm sulphuric acid. be added, it becomés of a 
+ yeltowiliicolaury, Srobablye OA account o of the decomposition of a 
vstnall portion of pydeocyanic. acid. ,, The ‘acid dissolves. ‘v cal 
sdattle..of ‘thie new: compound ;. by. the. addition of water as 
* Metane deposited which, by.adding more, is dissolved.” ” 
‘RAIDS AWRY), the ingolub le compound, when, Arediga, with 9 water, 
“vis? dissolved without leaving any residuym, .. 
- Etveulains' for me! now to ey a few words s on “the: ‘antire” of 
the.c nds: of sulphuric acid. with the cyanureis.. ‘They it fay 
ered: inj two -froder,. /either.as S tes of cyanurets, in 
| wiliels the cyanogen acta a8.qxygen.in.the. Pion » OF AS supersalts 
parity swo bases and two agids..1. My, first. i a ip. pbgetving th se 
was, that the. cyanurets might be. considered as dxy- 
-ggeonated bodies, either acids or bases, which cayld combine not 
‘only with cach.other, butiwith the oxygenated acids, . We have 
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waa ‘appeared'to- eable; that the.cya 
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to -suiel tai hevery well bea double 
an Hs in:thivwey thetheory of 
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a dr bai itt Chet! tts tative was edtop ether different y:and I 
ine rob pr Wo vende ato thelAcademy.. Aso 














ng eonyonnd i sidn blew.is oppbeed 
at wick Tam going’ td rele i igimedietdly, decides, 


othe: eaten ifthe svepatrve, 31 some 0- 
a writ A had ‘Been anediiaorabee, amd 4 tvented. (t 





“ ti _ ‘eid Ie diguelved, dudeprodaced wicdlourless, 
Be Ha What Save Me? ethb) oP dy deo o6.emell. - 
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ia 
eps pécitiar inddltfick bn of éyahuret of frot'and tpotassiumy 
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Bate te ‘of thie! lig 1” Phe ebloub-of these:soales 
dWnish Ww ett they are dried. 5 abalyzed 
cred bo ttle frowt the yellow cyanuret baat 1 
1, goul Hasi Offs fro thle Ariel ysibt -? These. differences 
| iy ; Sake so i écullét' ivéd#fication 'of amngen, which 
. aoe in Prussian ‘bhid.-- While‘ decoutpdding, .this cyanuret 
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water. Some charesal and carburet of isom remain undissolved. 
The solution contais cyanuret of iron and potassium, hydrocy- 
arate of potash, and carbonate of potash. Acetic atid is to be - 
added to decompose these two last salts with base of potash, the 
hquid is concentrated, and the cyanuret of iron and potash pre- 
cipitated by alcohol. It is to be afterwards crystallized, and it 
is then obtainéd of a constant light-yellow colour, and finer than 
in aay other. manner, In the common way it is always procured 
of a. variable.shade of.colour. , . 

If prusaian blue be treated with sulphurie acid, or still better 
with muriatic, this. modification of cyenogen is for the greater. 
pert.avoided.. . . a 7 

‘Hydrate of barytes also produces a green compound with 
, peassian blue. The liquid Tones its green colour; but. itis” 
restored by evaporation to dryness, and if the salt mixed with 
alcohol is exposed to the sun’s rays in.a stopped bottle. When 
mixed with a solution of deutoxide of iron, it gives prussian blue, 
exactly like the green cyanuret of iron and potassium. I. exa,- 
mined this substance but very superficially, ss. 
’. Hydrate of lime gives scarcely any trace of similar combina; 
tron; bat it decomposes prussien blue very umperfectly;. an 
sasoluble mass of a light ochre colour is obtained, which g 
no further change by an excess of hydrate of lime, and which is 
a subhydrocyanate of lime and oxide of iron. Acids decompose 
{t, combining with the lime, and’ seperating the prussian blue. 
It is probable that the green modification remains insoluble in 
the. snbsalt. ‘ : ' ' t . ; . m 

Ammonia gives the green modification in great. abundance ; 
ftequently nothing else is obtained. 1t crystallizes in the form 
of small green needles. Alcohol precipitates it of a. green 
colour, but of the consistence of.a ayrup. .The aqueoys solution 
deposits a green powder during evaporation; jt is sometimes 
possible to obtain some crystals of common hydrocyanate of 
azamonia and iron; but the greatest, part deconaposes. by long. 
exposure to the air, and gives a green powder...) - 0, 44, 

: Hiydroc ranate of ammonia without iron suffers decomposition 
even in close vessels, and when surrounded by its own gas, it 
gives rise t a brown substance, which often preserves‘ the out-_ 

ne of the crystala.” After this decomposition, ammonia, js, 
obtamead, whick. precipitates the salta-of deutoxide of ivon .af:a:: 
green'-coloer. ‘Ehe brown nrass docs not possess this property. :- 
_ "The green powdér which is obtained in al] these experiments’ 
3s the modification ofthée hydrocyauate of -protoxide and deutoxe. 
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ide. of itun vorrdesondtig to thdde Which have been exatniced. 
with: the other bases, Itta not oxtdeted prussian blue, the blue 
colour of which is restored by reducing’ but the sulphuric and 
moriatic acids restore it. “ Potash decomposes it, leaving a yel- 
lowish-greeh mass ‘tndissolved. ‘This green powder gives muh. 
catbonate of ammonia and: etipyrenmatic oil dunng decompo~ 





Articre II. 
On an Alkalimeter and Acidimeter. By Dr. Ure. 


| (To the Editor of the Annals of Philosophy.) 


' si, : Glaigow, April 15, 1821. 
In page 13 ofthe Introduction to the Dictionary of Chemis 
lately published, I have alluded to Dr. Henry in terms which 
have occasioned a private correspondence between that gentle- 
man and me, the result of which we are desirous of making 
public in your journal. a | 
‘In the beginning of August, 1816, I transmitted to him an 
Essay on ‘Alkalimetry and Acidimetry, accompanied by a letter, 
in which I begged him to favour me with his opinion of its merits, 
calitioniti¢ hith rneanwhile not to communicate its contents to 
avly¥ ‘person. In’ the eighth edition of his Elements, which 
appeared in 1818, he published q plan of alkalimetry ad acit?: 
thadified from that described m my Essay. This strack 
mid at the thhe us 4h tuiwafrented use of my ‘cotmntunication’; 
‘ahd ‘declining to correspond with hitn on the subject, resolved 
to' seive ‘the first favourable opportunity ‘to reclaitn my rights. 
Under this feeling 1 wrote the paregraph in the Inttoduction'to 
the ict . . - Loe 
Dr.-Henry thes wiites Me-of the 12th of April, 1821, “I 
assure you that I had not at the time of publishing my book, 
nor can I now recall, thé remembrance of any injunction of 
ettrecy, respecting your alkalimeter. 1 conceived I had: so 
expteased myself, utp. 5412, vol. ii. of my Elements, as unequi- ~ 
vocally to give to you the credit of inventing an instrument on 
the principle of directly, and without calculation, mdicatntg the 
per cesftage of alkeli ta any spebimen ; ‘and that { pretend to 
nothing more than the modification of your method which. is 
described in my book.”™. . eo _ 
’ Under these circumstances, I am satisfied that Dr. Henry had 
e« | , ; 
ago, asto communicate to née itt manuscript, and whtich, I believe, he-has not yet pub. | 
lished), that thésd dayades, ‘bdity, entitely arbituary; do not Gerietd the valuesf alkalaulih 
© universally intelligible; and-he has proposed an instrument which shall at 
once, and withous calculation, deelare the true proportion of alkali in 100 parts of any” 
specimen. The-priticipal deviation tm the following res from the method of Dr. Ure, 
is,” dee, xc. (Henry's Eletherks of Chemistry, vol. tip. 5h.) - 
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no intention to appropriate to himself the credit of my invention ; 
but I sincerely regret that, before promulgating the modifica- 
tion of my method, he had not consulted me on the subject. 
This would have prevented all chance of misunderstanding 
between me and Dr. Henry, whose accomplishments as a gentle- 
man and a chemist, I have been accustomed to admire. The 
readers of the Dictionary will perceive, under the articles Cal- 
culi, Coal Gas, Gas, Salt, &c. that I have not suffered temper to 
, influence my judgment, but have done merited honour to the 
Doctor’s researches on every scientific occasion. 
I have the honour to be, Sir, 
Your most obedient servant, 
ANpDrew Ure. 


. 


Arricie IV. 


On the Finite Values of Circulating Decimals. 
By Mr. James Adams. 
(To the Editor of the Annals of Philosophy.) 
SIR, | Stonchousc, near Plymouth, May 8, 1821. 
- Problem 1.—To find the sum of 2 terms of a geometrical pro- 


essi0n. . 
Let A, B, C, D, E, be any series in continued proportions 
.thenwill A: B::B:C::C:D::D:E; where A, B,C, D, or all 
the terms, except the last, are antecedents; and B, C, D, E, or 
all the terms, except the first, are consequents. Put S equal to 
the sum of all the terms, then will S — E = sum of all the 
antecedents, and S — A = sum ofall the consequents, whence 
(i2.¢€.5)A:B:S—E:S —A;; therefore, AS — A? = 
BS — BE, from henceS = “—7~, . 

Corollary.—In a decreasing series contiziued in infinitum, the 
last term 4 vanishes, and the sum of the whole series is S = 

Ae : 
aA-5 : 

Problem 2.—To find the finite value of any pure circulate. 


3 3 3 3 
3= a +in tis t+ ioe + he Or, 


3 sap Ut we + (ie) + (i) + Bed 
BS = il + (i) + (Go) + (Ge) + Bed 


00088 = GUI + (i) + (Fo) + (ie) + Bef 
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“Where - 

S represents 2. given multi le cireuléte,. - 

w;the distance ofthe Jast figure of the repetend from unity, 
m the number of figures that repeat, 

R the common numerator. . . 


Its plain from mspection, that m cannot t exceed n, ‘but it ma 
be equal or less; therefore, -when-m ‘is equal tp ”, then will 
R . , 
= ipo 1° : 
Problem 3.—To fndthe f finite value. ofa any , mixed circulate, 


OBE te i +8 HS 


2 Me Sous Foon tine 


, 03048 = ne + Ss — + S,°* — a 


nv 


‘ ‘ . & ob ef. 

- . : 
see t- -, aad 046? - 1685 +S 3 oe +. 8, . . of . 

; . . ° , _ . “46 AB . 4 . .. 
Lee we p68 _ I totems | 
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” 974-2388 pax. s1485., a8 4 S on +, s> tose 
Generally, A: =: et 4. Whace ‘A toprqontarnapraiieed 


circulate, and Nits finite part. “By Problem 2, Sa = oie 2... 


oN R __N(m—-1)+R Was 





therefore A. — jo.— = + oe — Ia = “6, jon me «si f@)} 


Since circulates that begin in the integral part may be reducéd 
to pure ones by dividing by 10, 100, 1000, &c. according to the 
situation of the detimal point, the. quotients thus produced may 
be found by equation (a), which being multiplied by-10, 100, 
1000, &c. (the multipliers agreeing with the divisers) will give 
the finite value of the mixed circulate proposed. See the fob- 
lowing examples : 

New Series, vou. 11. Cc. 
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A Repiyto: r;"Hopeé’s * Remarks on Mr. Phiilips’s Analysis of 
ge Phar Dr: Hopes Re Regit Medicorum Edinburgensis.* 
By R. Phillips, RSE. Ke. | roo, 
hs Se on Snr -- yf , 


o SiR, | : _— : ' 

‘TN the; latter patt of your remarks ypon my analysis, ‘you 
‘earnestly beg ” that I will “‘ take the trouble of repeating those 
précesses’” df your;Pharmacopeia to which I objected. I have 
cofiiplied with your ‘wish in this respect, and if I mistake not, the 
results are not such az you anticipated. I acknowledge now 
getierally, and shall as I proceed more particularly, state some 
értérs which |! cominitted in my analysis; but I cotifess I ‘am 
no€ a little surprised that you should complain of the tone of my 
observatiqns., Of yourself I spoke with the respect winch I felt, 


4 “ ( 


but: trust that I never shall shrink from expressing my opinion ~ 


s who may have had a share in its production. I might 
have stated my objections in more words, but I prefér brevity ; 
and as. I am not aware of the cause of your complaint, I shall 
poraue ‘the same plan in my reply,’as I did in what:you term ay 
attack: 


ofsepablic performanee, on account of any respect: for the indi- 
vida 


ie Pive first directioris to-which I:sheil refer. are those for prepa. 


ing the acidum aceticum forte. To these I objected, ‘that the 
quatitities-of the salts employed are not such as are i at 
mutual decomposition.” In your remarks, you gay, “the object 
of this pracess is to obtain a very strong acid capable of dissoly- 
ing vamphor at a cheaper rate than from acetate of copper.” 

' Béfore | make any ather observation, I must confess that the 
acetic acid which I; have obtained by frequently repeating your 
process is very much -atgonger ‘than that’which I.at first pro- 
; the extreme slowness of the distillation leading me 
toretinclude that it was nearly or quite over, befdré 1 hed 
obteined the whole of the acid. So. _ 

’ The process for preparing acetic acid, it will he proper to 
atate, forthe information of the reader; it consists ih'decomposin 
10 ounces of acetate of lead by 12 ounces of sulphate of irén 
dried to whiteness. In order to determine the comparative cost 
of preparing the acid by this process, and by that of the decom- 
position of acetate of copper, which you consider as more 
expensive, it will be requisite to state the composition and value 
of the different substances employed in each method. 

According to Dr. Wollaston’s scale, crystallized sulphate of 
iron consists of , 


* Bee Annals of Philosophy > January and March last. 
C | 
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1 atom of sulphuric acid. ....... 2-22. 50°0 
1 atom of oxide of iron......s.eeeee. 44°5 
7 atoms Of water. ....ceeeerceeeenes 79°3 


‘ Giving, as the number represehting it, 173°8 
| 


When this quantity of sulphate of iron is heated until it 
becomes white, 69 parts of water are dissipated. It is, there- 
fore, evident (making a small allowance for the error of experi- 

_ Feent), that dried sulphate of iron consists of oY 


1 atom of sulphate of iron .......... 94:5 
i | 1 atom of water. ..... cece ce ee eee 11-32 
\. . 105°82 


. _ As then 10582 of the dry salt require 173-8 of the crystgl- 
‘ Jized, 12 ounces will require 19-7 ounces, the cost of which, as 
Supphed by the most respectable chemical manufacturers, will 
, yather exceed 10d. - 7 

_ Instead of purchasing acetate of lead of those who make jt for 
; the purposes of the arts, you have directed it to-be prepared by 

. dissolving carhonate of lead in vinegar which has. been distilled 
, in.glass vessels. .Jn calculating the cost of the acetate .of.lead 
, thus.procured, I shall suppose that none of the acetic aeid. whieh 
vinegar contains is lost during distillation, and that it 1s all con- 

_ verted without loss, and without expense of.time, vessels, or fuel, 

. Anto acetate. of-lead. : } 


Acetate of, lead..is .cormposed' very nearly of 


-. .. 1 atom ofacetic acid. .........0.. 63°96 
tee 1 atom of oxide of lead........0... 139°50 
.8 atoms of water. .. 2... gece. 33°96 

GIVING. coe ccc e eee e er coeees eos. 20742 as the 


. aymber representing this salt in the scale. 


, ' That this-is nearly the composition of acetate of lead, may. be 

~ geen by referring to the ‘analysis of Berzelius; and it is confizmed 

_ by the propogtign.of sulphate of zinc which you have directed 

’ for the decomposition of acetate of lead, viz. 60 parts of theaul- 

‘ phate to 80 parts of the acetate, instead of 79, as.will be sadicated 

£ the scale, provided J have mentioned the correct number fpr 
. ” acetate of lead. : : - 

* As then 237°42 parts ofacetate oflead contain nearly 64 of acetic 
acid, 10 ounces must contain ,very nearly 2:7 quaces of real acid. 
One hundred parts of vinegar contain 5 of acetic acid ; to- prpo- 
ure 2°7 ounces of acid will, therefore, require 54 ounces of 
vinegar; the cost of which, with the requisite quantity of ogr- 
bonate of lead, will be about 15d. 


I have repeatedly prepared your acidum gceticum forte, and 
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the greatest product which T have obtained (quantity and strength"’ 
bemg both reckonéd) weighed three ounces ard a’ half frorn: 32": 
ounces ofthe dried sulphate ofiron and 10 of the acétate of lead: Fhe ' 
acetic acid contained about 46 per cent. of real acid ; the whdle‘! 
product, therefore, contained 1°61 ounce of real acetic acid; at’ 
the cost of 2s. 1d. viz. 10d. for the sulphate of iron, and 15d: for” 
the acetate of lead. Its, therefore,- evident, that'by your pro- 
eest'the cdst of an ounce of real acetic acid 1s°15:d. without a 
charge for-time, fuel; waste; or vessels, either in distilling the-: 
acetic acid, or preparing the acetate of lead: - 
Acetate of copper appears by my experiments, detailed in tite. 
last number’ of the Annals, to bé a binacetaté* of copper com- 
posed of ° an : _ . od 
2 atoms of acetic acid ..........-. 127'92 


. 1 atom of peroxide of copper. ...... 100°0 
, d atoms of water. ...ceeeceevseree 30°96 7 


Giving. .......... seecseceeveses 261°88 as the. 
number representing it in the scale. | 


WwW 


I put-into a-retort four.ounces of crystallized acetate of copper, 
with-two ounces of sulphuric aeid and two ounces of water. By 
distillation I obtained: four ounces of acetic acid, containing 50 
per cent. of real acid: the cost of the acetate of copper and sul-- 
phuric acid amounted to Is. 8d.; consequently the cost of one | 
ounce of real acetic acid by this process-is 10d, The quality 
of this acid was éxcellent; and instead of bemg dearer, as you 
suppose, than that obtained by your pro¢ess, it is- evidently | 
cheaper in the proportion of 2 to 3. 

Having now disposed of the consideration ‘of the “ cheaper — 
rate” at which the acetie acid'is obtained’ by the process which. 
you adopt and defend, there are some other points of it to which:: 

wish to direct your attention. 

If acetate oflead be the salt selected for decomposition in the 
retort to procure acetic acid, 1 must admit that. it is better to — 
ertiploy;-as you have done, a sulphate containing water in a comr- 
bmed and solid state, rather than by adding sulphuric acid ; but: 
it appears to me that you have committed a fundemental error in-’ 
using sulphate ofiron—a salt which consists of one atom of acid: : 
and one of oxide, instead of a bisalt, such as bisulphate of copper: 


* Since I published this analysis, I lmve found that Dr. Ure had previously stated 
the result of his examination in his Dictionary of Chemisty. He makes acetate of cope . 
per to consist of 


2 atoms of acetic acid. ......ccccecccccs 18-26 
1 atom of peroxide of copper. ...-...+.. 10°00 
2 atoms Of water oc pccccccen sescscces - 2°25 
25°51 , ar 


We differ as to weight of an atom of acetic acid, and as to the number of atoms of 
water. 
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oy of potash, When acetate of Jead is decomposed by sulphate of 
iron, two neutral compounds are produced; and it 18 Only from 
the partial decomposition of the acetate of iroy by heat that you 

rocure evén the small product ‘of acetic acid which ‘you obtain. 
Thus 10 ounces. of acetate of lead contain very nearly 2°7 of 
acetic acid, but by your process only 1-6 is obtained, 

In-my remarks.I stated :that the quantities ofthe salts:are net 
such ‘aa' are required for mutpal decomposition ;.and.] mentioned. 
it.as probable that the quantity of. sulphate. of iron mas to great’. 
in the ratio ‘of:18 to. 7:5. .. By direct expenment, I fimd, howexert, . 
that:the quantity ts still more’ excessive: than -1 had imagineth. 
Ten parts of acetate: of lead require 2+] of real, sulphuric acad. dor, 
their decompositson ; but the 12 parts of dned sulphate of isn 
which-you employ contain 6:6 parts. 2 0 ett ba, 

But you. tell. me-that.it as “of advantage ta: emplay bbia- 
excess. [t facilitates,” you say, .“‘grently the disengeadment of 
the acetic:acid, and renders it unnecessary to. sais tlie tempere-; 
ture to so-High a pitch as would otherwise be required, by which: 
mehns'the empyreume, unavoidable in an elevated. tdmperature,- 
ig m.@ great measure prevented.” — 2 Fog Sa ated ae 

First, ias:¢o the facility of the disengagement of the acetic, 
acid, and the low temperature at ‘which it may be distulled.,. The, 
term low temperature is of course comparative; but haps 
frequently distilled strongen acetic acid than-that iobtamed by 
your process by-meakns.of a salt-water bath, I put mto a retort ae~. 
cerdiug: to your formula six:ounces of dried sulphate: of inom and: 
fivevof acetate.of lead... The temperature.of the-bath is: about, 
204, amd ‘the quantities of ingredients which I used are capable, 
aécordjng to: what I have just stated, of yiekling. ond ounce aad. 
thvee! duerters oftacetie acid. After having continued the beat 
for five-hoors, ‘I procured half the quantity of acid obtainghble 
from ithié acetate of lead; it .was, -however,. disagreeable: and: 
empyreumatic. I repeated this experiment, contiuéed the. hént. 
for éophe hoars instead of five, aud then obtained exactly-4-/ tha of 
the prodect yielded -by the sandheat. From.-these statements, J: 
think but ‘Jittle must-be said in future about the facilities. affordedi 
by thé excebs! of sulphurie acid m diseagaging: the aceti¢.. Evam 
when the temperature of a sand heat is employed, the operation. 
is'exocessively-tedious, and extremely expensive,. on aecopnt: of 
thé quantity of fuel burned; for in order to obtain. the whele, 
sroduct from five ounces of acetate of lead, amounting to ,anly 

vounes 3:4ths of acetic acid, it required the: appbeation of eight, 
hours’ fire. |" ‘ Dob, . Ce a EN i 

:I- shall aow. show that by. employing the acetate of lead. of 
oortmerce, ‘and a much:smaller quantity of sulphuric acid then. 
you direct, amoch greater proportion of ia stronger acid: may: be 
PT Crystallized bisulphate of potash consists of 


a 
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‘ jneparetary widered;tand:then mixed, five buuces:of acetate 
oftead! with Bounces '5-8the of: isulphate of potagh,, containing: 
2ioances 18th of sulpharié acid, of whieh one-hal, .'or:1 ognec 
lvifithy woekd dct: mpon-qnd expel acetic acid: frdm the acetate: 
ofilead-}:and it:isi to bé!remarked: that this: exceeds the thedretia: 
quality. requibite; daly by :about:4.grdinsi : Bysthe:heéat ofa. salt-. 
water tsath, I obteined: iin two hours 5:8tha: of am: ounce of: acid: 
and then removing the retort to: the sand heat;. there was: did 
tiled in less than two. hours more, as muchacetic acid: as made 
the ‘whole. product ‘ainount:to'2: ounces : it: contained rather 
more jthan:66 per. cent. of real acid, or ‘14, ounce,! being: nearly: 
tho: whold quantity: which -existed:im the:acetate df. ead... \The: 
acetate -of lead: for this: process costs .less: than: dd.; ‘the: die. 
easly, of potash cannot be valued: at more -than byt conse 
quently vat an nee of about :5¢d., ‘1: proeure by- this prto- 
cedd ar ounce of real acid, “whereas: by oar mathdd ibrcrste 

Sar eh fee. eg ys ree Ce es ee © Oe Oo “yyre! 
Kichougi I consider; for:obvious reasons; that ithe processes: 
which Ihave deseribediave all preferable te those in-yous Phar 
Thacopeia, ' there maybe 'yet some objection made 4o covery: bae 
O¥thenr, ‘Thus although acetate.of copper furnishes: .a-cempasas, 
tively cheap and really: excellent:acid,! yet it is:certainly: mcostiy 
thsterial': ‘To -the ise of ‘acetate of ilead-and bisulphate of j 
theré are two: objections; viz. aéetate of lead, .alwayst yields: an: 
avid: whith ‘isin: some ‘degree’ empyreumatic,; ahd tbe oxide of 
lead fotns-so:inscluble a compound with sulphuric acid, thiat tis: 
difficult td clean: the .retoré after the. of ration. { PO Sita eye 
' AB tese difficulties are obviated: by! a! process; to:/ which 
Havé''alreddy alluded, -viz. that of decomposing acetate iof Jeadk 
balphate of. soda, and then treating the acetate.of' soda forined: 
with sulphuric'-acid, ; The results: of this: metliod I: shall, nove 
Mat hs Se te et gpa fay 
1oBive-ounces of acetate of lead were dissolved ‘in water, and de~ 
composed by a:-solation of 49 ounces of:sulphate ‘of sada... The 
sdlutiox was evaporated to dryness, thé salbreduced to powder, and, 
piltinte a retort with 4'5 ounce of sulphurie acid and halfian ounce 
of-water. In three hours and a half, I procured 22 .ounces:o£ 
éxctHeht acetic-ecid containing 43 per cent. of: reab-acid, or Gne 
ounce and one-eighth; go that the'ouneelof real acid cost rather 
less ‘than 5d. ; the'bulghate.of soda js seadily. washed out of the 
‘retort, and is ready to decompose a fresh portion of acetate oflead. 
There is generally a small portion of. sulphate of lead diffused - 
through the sulphate of soda, but it is easily washed out with it.. 


of 


é 
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Acidum Nitrosum—In your reply to my objections. to this 
process, you say that I “‘ have thought fit to condemn the propor- 
tions directed in tlie Pharmacopceia-as unproductive and injudi- 
cious on the result of a‘solitary trial.” It is indeed true that I 
stated the result of only one trial, but I have made many. [I 
thought it, however, sufficient to relate the results of that one 
experiment, because it proved that I obtamed: the whole of the 
mitric acid: capable of being yielded by the nitre within 1-39th - 
part, a.loss unavoidable in experiment. | obtained. 11-5 parts of ni- 
tric. acid by using your proportions of 24 parts of nitre and-16- 
of sulphuric acid. The nitric acid was nearly colourless, and 
, had a specific gravity of 1513; and I endeavoured to show, 
according to’ Dr. Wollaston’s scale, that the. whole quantity of . 
nitric acid procurable from 24 parts of nitre could amount to 
only 11:8 parts, because the sulphuric acid does not contam 
water sufficient to condense a greater quantity. To this you - 
‘reply,. that. from the use of 24 parts of mitre end 16 of. sulphune 
aed, the: quantity of mtrous acid obtained by you amounts to 1a" 
parts. Now permit me to examine what must occur‘in this chse * 
24: pacts of nstre.consist almost precisely of 12:8 of nitrie atid . 
and: 11:2 of potash: 16 parts of sulphuric acid are composed of 
19:04: of. dry; acul amd:2°96 of. water ;. but [-will allow in your - 
favour, that sulphuric acid contains usually one-fifth of its weight 
of water ;. we: have then 16 pants: of ib composed of 12°8.dry acid 
and.3'2 water. ‘Suppesing then you condense the whole ofithe - 
mésic weed, it could amount-only to: 12°75 parts; and-as nite avid 
cannot be procured. stronger than two atoms of water to.one of - 
aad, the nitrous. acid which you procure must be composed of 
9155 mino acad.4- 32 -water z= 12°75 natric acid; specific gravity 
15;: aad the remainder of the 15 parts = 225 must have been 
deatoxide of azote condensed by, and converting of, a portion: of 
the nitme into: nitrous..acid. If then | heat aT; parts: of red 
nitrous acid. (so, for distinction’s sake, called, but-not correctly),. - 
+ musé.expel 326 to procure pale nitric aeid. In order to try 
this, I put 150:parts, of nitrous: acid, specific gravity 1522, into a 
retort: to which a.receiver was adapted, by the application of 
heat: 27 parts of nitrous acid were distilled, and ]14 of pale nitric 
acid, sp. gr. 1495, were left in the retort; the loss was conse- 
quently nine parts. As then 123 parts of red nitrous acid had 
Jost nine pasts of deutoxide of azote, 27 the nitrous acid distilled, 
would: lose nearly two more. Lo 
We may then, | think, fairly conclude, that 15 parts of red: 
nitrous: acid would have lost 1:2 of deutoxide of azote; aud 
that therd would have remained 13°8 of pale nitric acid, specifie - 
‘ 5s . 

‘The small quantity: of nitrous acid distilled had a sp. gr:. of 
1598, and it would lose, therefore, rather a greater proportion _ 
of deutoxide of azote than that of 1522; but, making every. al- ‘ 
lowance, I think it improbable that. the nitrous: which you. obe - 


7 
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tained should loge'so-large a proportion of deutoxite of azcte as 

2:26. parts out of 15, instead of only about 1*2, as by my ex ' 
periment; and’ I conelude that the 15: parts of nitrous acid’: 
whieh you obtained consisted very nearly of ' 


Nitric avid, spy 1495....00000006- 1. 138" 
Deutexide of azote. de everse @eves ricco 12 
| | ‘150 
‘Instead of | 
Nitric acid, sp. 1500..... Devecece v. 12°76 
Deatomde of azote .......... aceon 2°25. 
15:00 


Which must have been its composition, had you procured: it 
from: 24 parts: of nitre, by the action-of- 16 parte ‘of the strongest. 
sulphuric: acid: , Foe 4 
You will perceive that, making an allowance in your far - 
. vour,-the: sulphuric acid.:contained only 3:2 of water, and it 
eouid, nos condense more than’ 9°55 of nitrie acid. I conclude, . 
therefore, terther that the. sulphune acid which you employed - 
could not be of thestrength directed m your Pharmacopase, or 
that: you: have made some error in-your statement. ©: - me 
It is-evident, from what Ihave just stated, that | have been 
able:to-procure nitrous acid of specific gravity 15325: and here I 
must acknowledge that 1 wae not aware that nitrous acid: cowdd .. 
be obtained of a “ full red” colour, without employing tmpure — 
mitre, Or without using some means to convey the gasedus pro 
duets arising from: the decomposition: of nitric: acid threugtsthe’: 
acid distilled. I repeat that 1 was not aware:that: by mere expo- 
suse'to the gaseous products, the nitrio acid first distitled-would 
absorb sufficient deutexide of azote, to be in any considerable : 
deguee converted into red nitrous aead. By continuing the appli- 
cation of heat, however, for a great length of time, | procured. 
red: nitrous acid, of specific gravity 1534; but the quantity 
which I obtained convinced me that, as I haved already endea 
vouréd to-‘show, your statement must: be incorreot, or that you 
employed sulphuric acid: differing in strength: from what. 1¢ 
directed. Twelve ounces of nitrate of potash and eight ounees . 
of: selphuric acid, of specific gravity 18475, were pat intd a. 
retort;.and heat applied until-acid ceased: to distil: The product- 
was of specific gravity 1684, it werghed six ounces six dr. ; shiow- 
ing that: 24 parts would yield only: 13:6 parts instead of 15, when . 
acted: upen by. 16-parts of sulphuric acid, and of these.13°6, the - 
water: must-have constituted 3-2 parts; nitric acid, 9°5, and tha’ 
remaining 0-9 part will:be accounted for by the loss of deutoxide: 


ofazote, as-already. noticed... 7 
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“¥ou assign. as reasons for onapl ing the proportions of 46 ~ 
pasts of sulphatic acid to-24 of ni iret, * that the' preseribed :. 
uantity of bulphuric: acid is required, and provés sufficient to :! 
etach, the whole of the acid from the nitre; asoondly, the avid 
thas ‘procuréd is of great strength, and so free from sulphuric’ ; 
acid, ‘as to terider the second distillation enjoined by the London ‘' 
College ‘altoxether unnecessary for ordinaty purposes." ‘Now ti 
reply ‘to: :these' statements, I would observe, ‘first, that ih ' yey: 
opinion, aad fouhded ‘upon experiment, the tity of sulphutic: 
acid is sot required to detach the whole of the ‘acid froim the’ 
nitre; and, secondly, that although it does detach it, yet .dnly'' 
thtee-fourths’ are obtamed ‘when the’ sulpharic adid:is' of + 
gréatest strength, on account of the deficieney of water m it‘to" 
condense the nitri¢ acid: ce So 
I mixed in d retort 100 parts of mtre and 50-6 parts of salphit | 
ric ‘acid, of specific gravity 18435, which are equivalent to’ about! 
49-87 -of sulphuric ‘acid of the greatest-procarable dénsity'; the’/ 
siipliate of potash obtained weizhed 86:2 parts, exceeding ditly ”’ 
‘ by 0-2 the‘quantity mentioned on the scale. By passing! the gay: 
liberated' towards: the end’ of: the operation through water, T 
obtained nithe acid equivalent to 46°2 solvent power instead! ‘or ~ 
50;ab ‘denoted by the schle. From this experiment I contend: _ 
that'itis not requisite to employ more stlphutic- acid than ‘is’! 
rerpoired #o: convert the nitrate into selphate of potash. ‘-It'te 
indeed true that about 1-12th of the product is lost in the opera - 
tion’ ' Now'I will even ‘grant for-a moment’that you obtam 15 
parts of ‘nitric acid of the greatest density and solvent power - 
from: 24' parts' of nitre, uistead of 15-of red titroas acid, as you ~ 
state ;. these '24 parts of nitre-are capable of yielding 17 of such:' 
acid and‘it is, therefore, evident that, althoagh you decompose 
thé wholeJof the nitre; from the ‘want of water to condense the’ 
product yor lose more than one-eighth of it. - es 
Th One part of your remarks, ‘you say, “ Permit me to observe’: 
that most-of your objections to the formulas apply to the reldtwe: 
quantitiee' of the materials euiployed, and rest upon these qeanti-' 
ties devitititir froth the proportions of combination stated iw Dri: 
Wolldstén's tablé of cheinical equivalents. I apprehend, however, '' 
that-you have made an application of this beautiful and ‘valuable: 
contnvehee which its very ingenious author never. contemplated; 
and-could not now sanction; for though that table displays the" 
piépottions in which different substances combine, rt by no means: 
displays the relative quantities of the substances‘ to be empleyedl' 
whet decompositions are to be effected; particularly by: single 
affmity.” 1 think you must have overlobked'a part of Dr. Wolw: 
laston’s ritemoir which refers to the very subject under discuss 
sien, and im which the number that he employs’ in desonbing: 
the relative quantities of suipharit acid and nitre to be used are: 
taken from: the seale'which ‘he had‘ been deseribing. -“ In the: 
distillation of nitric acid from nitre,” says Dr. Wollaston, “ the 
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whole of the acid:may:be-obtemed, we empley enough of aril 


wip acid, ta contert the residnum into, bisulpbete ‘of potash... 
n, thia.case, each, portion of ipotagh, from which dey pittic acidaa, - 


separated, vi displace.the water from the two equivalent quane. 
tites MM sulp 
67;04..wil. be found. cambined. with,.22°64 of weten «Hence | 


90,15, of liquid nitric.acid. so. obtained should, dissalye the equi.‘ 


valent ,fi3; of carbonate. of lime.” .and the, author then: goes an: 
to show. from. some, experiments, which. |, bad madg, that: this.:is.. 
as, aparly ag, possible: actually athe eage;; and. thatthe. specific .. 
granisy:of the acid. was.150.. -, 


Ves wore Svs as Ae a _ ar ae 
Aiconceive it impossible to--cite. a. more. ditect-applivation. ef :: 


the scale to the: purpose for which I had-ventured. to: employ: it. 


We have not only the quantity of the “‘ daeomposing taatenal.”’. 


assigned, ‘but: its, eangpagition stated; and aise thet of, the sub- 


stance, to he. decomposes, and of. the product: and. residane. . 


Wiak respect.to the strength of the, produet,.it is quite a3, greet i 
whathes, we,use only.12 parts .of acid.or. 24, instead of, 16 as, yon.- 


dugct..:: 1. do. not speak:.from..theory, but. fram, examining the - 


nature, of, the .nitri¢ agid produced with: all three proportions af. 
sulphyzic acid. As.to its being so free from sulpharig. acid as: 
ng¢t,to Require the second distillation enjained by the Lendon Gols 


lege, i beg.to state that-the. redistillation prdered by the Londen: : 


College is useless; for I mever found, the product to.centaseny. 
sulphuric eid. ee et! ; 

Acidaan, Nidracums—-W ith. ragand. to ,thig. artigle, you. onge: 
state that may cnitigism of it, appears. to, yon. “ to, be annarhect tm 
every point.”. And you assert, f* that.though, fox: many; parposep,: 
the, matic end. matzons. acids xmay, be. ysed: indigermmmately,, yet. 
there ate same, where they cannot with prepriaty.” -1 wise: yom: 
had pointed, out ene.of. those cases. ...1 will net -dany. that each: - 


exist, but I know of no ane, Allow. me, to inquire whether shera. 


is,any..case in, whigh the nitrous acid.ia. not gtben prexiously ,to, 
or. duymg its use, converted jnto.nitria avid, But allowing thia fox 
a menent not to be the fact, is there, any jqataace in which it Js . 
prefereble.to.use nitrous, than nitric acid? I.shall. presently show, 
that unless pressure ba used so,,a9. to.condenee that: part of the. 
mithic acid, which is, liberated in, the state of. gas when onlyvone:: 
atom.of sulphuric. acid.is used. to aecompose .nitre ;, that ata. 
more advantageous in every respact to pse equal weighta of suln 
phaziq, acid apd pitre than two.:parts of.one and three, of the. 
other, .as.ordered.in.your Phaymacoperia,.. . ,.,: 

You tell mae, that: f: q 
the process-of ithe J-qndon. College, shquld 9, pele acid be wantad; 
that. it affondy. it -by,qne operation, ;; while that.of the. Edinburgh 
requires two, bat. had forgotten, you state that, the (London. 

‘Rarmacopes, directs a secord. distillation .of a, fresh quantity 
of nitra, and after all dogg not procure. a colourless acid.” You- 
have, I ata sure, unintentionally misrepresented me.on this occa. 


uric,agid, and each portion of.niteic acid weighing |: 


! troche toyeld oped irra bess 


“have, assigned .as a treason for preferring. 
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sib. What I state is, “ it would be better to adopt the Lon- 
dort process ‘of using equal weights ofnitre’'and sulphuric acid,’’ 
bat' this is‘the only part of it which I meant to adopt.’ Indeed 
it would be smgular if | had done more, for inmy Experitnental 
Bxamination, { have stated that I never found any sulphuric 
acid in the product. It is also true that the nitric acid obtained 
by using thé proportions of the London Pharmacopceia is not 
quite colourless, but it is very nearly so: scarcely any difference 
cah be ‘perceived between it and that procured by your method, 
and it is quite’ as strong, or indeed rather stronger. With re-- 
spect to the colour of the acid, you correctly inform me that 
wher nitrous acid is diluted’ with water, it becomes of a tich 
greet colour ; but I can by no means admit the accuracy of your 
intimation, that it requires “ free exposure to the air” to rertder 
it pate; for without it is kept quite closely stopped; and in a 
bottle: bat: littte larger than requisite to hold it, the very act of 
opening the bottle occasionally is sufficient to admit of the escape 
-of the deutoxide of azote, and to render the acid colourless. 
‘As’ you have spoken of the economy of the process for ob- 
taining acetic acid, it is’ evident that this 1s a consideration 
which has not escaped your notice, although I have shown 
that you have not been successful in the practice of it. I shall 
now briefly state the comparative costs of obtaining nitnc acid 
by employing one proportion and two proportions of sulphuric 
acid ; and also by your method in which one proportion and a 
halfis used. The numbers representing sulphuric acid and nitre 
are respectively 61°32 and 126°6. For the sake of round num- 
bers, I shall assume that they are as | to 2. 

I distilled a mixture of 24 parts of nitre and 16 of sulphuric 
acid, In four hours, from the commencement of the operation, 
the ingredients were in complete fusion, and no uncondensible 
gas‘ came overt. In about five hours, a little gas was evolved, 
the acid dropping only about three times in a minute. In two 
hours rhore, | weighed the product, and found it almost exactly 
1] parts ; in eight hours from the commencement of the operd- 
tion gas came over plentifully, and the acid dropped once in about 
five minutes. The whole product weighed 15:4 parts. It was 
of a red colour, but its specific gravity I accidentally have not 
noted. Tlie pipe of the tubulated receiver almost touched the 
bottom of the bottle, so that any gas which was evolved in the 
latter part of the operation passed through the pale fluid acid 
first distilled. : 

On repeating this experiment, but without causirg the pipe 
of the tubulated receiver to dip into the first obtained product, 
I procured 13-6 parts of product. This acid was of a red colour; 
ite specific gravity was 1534; and on making the experiment 
for the third-time, but with the pipe of the tubulated receiver 

attanged'as in the first experiment, I procured 13°7 parts of. 
ackds the-celudr was red, and its.specific gravity 1640. 
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IT now distilled, a mixture. of 24 parts of pitre and.24.0f sulphu- 
_uic acid. “The product was of a pale colour, of specific, graggty 
1499, and weighed 16 parts within a few.grains. On.compasing 
it with the nitric acid procured jn your mode, there.wagsgarcely 
"a shade of difference in their colour. The whole, quantity;of 
nitric acid, of specific gravity 1500, obtainable from: 24 parts, of 
-Rifre, amounts to 17 parts ; so that a little more than 1-1/4b. mas 
"_ ,Jost.1o the operation. | . ow 
Now the cost of 24 parts .of nitre and 24 .of sulphurig-agid 
being estimated at 144, that of 24 parts, of nitre and 16 of sulphu- 
rie acid will be _128, and the acid produced ..by. the. former 
oynts. ta 16 parts, and that by the latter to.13°7 partg. It 
, follows, therefore, that 16 parts.of paleagid obtained hy,usipg 24 
’ parts of sulphuric acid cost less than ag much,red acid obtamed 
-by uging 16 of sulphuric acid, in the proportion of 144-tp, 149 ; 
- for 13-7 : 128;: 16: 149. This calculation is made onithe siap- 
ppsition that red nitrous acid, of specific gravity 1534, ,is, equal 
in strength to pale acid of 1499, which, however, is faz.frqm 
heing the case; for,.as already shown, both from. theory.and 
-<€xperiment, the.3-2 parts of water .which 16 of .gulphusic.agid 
-ppptain can yield only 12:7 of pale acid ; therefore, the epg$.of 
your method is greater than that incurred by using one hajf mere 
quer acid in the proportion. of 161 to 144; fox 12°7, : 128 :: 


You do,not.seem to suppose that nitrous, aid is applicable-to 
any. eae medicinal Purpose Which jay not pe as well, apswered 
py using nite acid; but unless you are prepared to shaw this, 
{ think 1 have proved that your process is for, several reagans 
jpeb less advantageous than that which Dr. Wollastgn :has 

esc¢ribed, and I have quoted from him. Your pxeeass, fram 
the. deficiency of water to condense the .pitric aaid,..is less 
economical .and .you incur sgme expenge of fuel .,apd in- 
cyeased risk of breaking the retoxt,- merely to render the. agid 
xed; and when this is done, it is.to berendered, cqlourlens by 
incurring fresh expense of time, fuel, and the chance algo of 

. breaking the vessel in which the operation is.perfopmed, _ . 

-- Acidumn Muriaticum.—With respect to, this preparation] -haye 

sno hesitation in stating that I was in error in supposing-that she 

.qyantity,of sulphuric acid which yqu. employ is less econqmigal 
than thatindjcated by the scale.as equivalent,to the. commenselt. 
The. experiments ypon which my present opinign is fqynded gre 
the folowing . t mixed j | 1b oe , 
,, Aggerding.fo your process, 1 mixed in.a retort 10 ners. 
aulphvic. and with 10..of common, salt, and the xequisite quan- 

- tity of water. The cost of the salt being estimated at 4, that, of 
the sulphuric acid will be 2, total cost = 6. ‘When the, opgra- 
tion was over, I tried the specific gravity of the munatic acid, 

and found it 1176, and. the reeiduum weighed 13°45 parts. We 
may, therefore, presume, that the whole of the common aalt wes 
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90 ‘MY, PRiNps's Riply to' Ds. Fdpe. = fFvcky, 
Aecbinposed ¢ for 2O-parts of salphititte aekPcolitdin S Is-of 
whoidy'and 10 parte of salt vieltt'5'39 soda the hdight f'the td 
ditem should, therefore) fisve'siaenited to 18-5 parte SEC 
, :\Oplerhting jh the suwe aiarite?! I uisdd;ardordin tothe scife, 
the :equivalent uéntities of sulphiurie: acid and 'tbmimnon sult ; 
vias 84 ofithe former; arid 10 ‘of the lutter;’the cost bdny TBS 
fon the wulphuvie ‘neiti,' drid-4: for' the ‘salt; aldotititing’ td Ss. 
Qn examining the ‘revileam; ‘1: foorid that’ P7 ‘part of theisale 
_veuiained tidecomposed, shotrive that theetpense’ 6? Hecvin- 
posing Br parte of it ambunted to 5°68; ‘Whtredt By Your fifo- 
Gens it isirather lees than 5 ¢ far lO Bo: BZ Tagg” “301g 
-1 While, however, b-altdw the prefeterice that olight to be’ given 
fo your process} I detinot’ a the justhessof ‘the réa’ohihg 
- which you found its superisHty.'' "You ‘ébgerve "that ‘it 
‘myst:“tfor the moment’: have escaped ‘thy tectllectibil, that 
‘aulphoric acid:is rhach disposed to fori k- stipersilphate’ of 
seeda;-and consequently that ef rio niote ‘xcid be! employe! thin 
ia barely! saffigiént to saturate the qadntity bP soda colitiined 
the masiate, a considerable portion of! thé anutiate will remliin 
‘wadeeormposed.” Not? if the decomposition of the’commiy ‘but 
depended upon the! formation: of bisulphate’ of sot, ts vot Hedin 
here te hint, ‘you ought to have employed 16-8 of sulpharit ‘atm, 
imetead of only an equal welpht; with |G df cbthmon salé: -‘¥f 8, 
however, quite evident; thet the decomposition of the corhivionl sit 
is not dependent wpow the foruiation uf & bisulphate ; fot'dot oily, 
ao bhave just shown by your ‘process, 10 parts of sulphuric atid 
are: ‘capable of effeoting what to rere 168; biit fl'the 
ether experimont-which ‘I have Getailed, ‘8 parts of the ‘Acid 
deonmposed' 8:3 of cammon salt, which ard the ‘quantities Teiiti- 
alte to form common sulphate of scda ab enirly ds 8:4 to 10." 
Potacse.--From tepeated expetinients on thé subject,T 
em convinced that the quantity of hime which you order is unné- 
ceamyly large 5 end: ‘that ‘ever supposing you obtain, as you 
ansert,.the whole of the potash, the method is tedious on account 
of the Jong time whieh it octupies. ae 
Subsarbanas Ammenie.—On this head also T-most retain miy 
former opinion; for where the equivilent quantities are 100 of 
murinte of aramouia te 85 of carbonate of hme, I conceive it to 
be atterly kapossible that it can be of any use to employ twice 
the quantity ofthe carbonate, ag you direct, although F am per- 
ly willing to admit, as with respect to the preparation ‘of 
muriatio acid, that an execes of the cheaper ‘matermat ought 
alwaya to be emploved. You will find in my examination of the 
Leadon Phanmacopria, iv treating of the preparation next to be 
motieed, that 1 propose to wee a considerably larger quantity of 
time than the equivalent. 
Agua Annnonie.—The process of the Edinburgh Pharmaco- 
a coneiata ta decomposing 12 parts of muriate of ammonia 
means af 18 offline previously elaked with nine parts of water, 
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dyed ie condensed ‘by 42, pants. of water.::: To: this 

rapt rele ie, ae mayrfate of ammonia is, ddci 
ttle en pann a weight of lime, thet one ands balfits 
weighs 86 cletly and incopveniently large, I:objested algOthat 
“the gperatidn .of waxing lime,and muriate of: ammonia was 
pene pune t,, and that § the large reek of hepa: 


i it gual’ b ag the operation. ‘Ip.thie Lhd bonimitted 
erroy, and I.am,afreid-that.it argse from epafpubiing your 
cess’ with, that, of the London Phermacopeiw-of: 18000. l 

ee menor confess that. cannot. find jouctyseal. difference 

Ang ‘Gyreptions. Lf jron he made red. het, I think. cit wand 

eregert. 


, algo aced in. the pand, are far from possesaing edequalt 
’ a is it me, that “as. achaatiestente 


ature >, Aut you te 
cor £38, te, temperature of. the meaKre isin up ewerystng e: 


e 


te secondly "he pramgnia. af the eon densation- scarce! raises 
pera of: the water. Jf, (hencavamoniacal: gas‘may He 
pa ul i" @ T gtvcm out di mea 4 do not see: =: howit can 


iF 80, tage a proportion.of hme ias- you ortlen, I twice 

¢ aolntion: ncconding. to. ‘your directions. :: The:mech 

cific gravity. of the aqua ammognie,abtained -was -998;: being 
pope nes than. you state: the: meen: quantity.of: anwmenia 
skin Str H. Davy’s table of the: stcabgth.of amaionibedl 
utions amqunted. to 40°6,.:.% then ed: aqua ‘ammonice, 

ae ay only twonthirds | of the; quantit y of -lim 2 onlered. Ty. our 
Pharmacopeia, and this. quéntity, 1-think, “needlesely: large. 
Upon comparing the mean strength:of. the products with those 
obtained by the Edinburgh, process, I found it ta be exactly 40, 
the. difference being only 0:5, whieh. may be-fairly attributed: to 
the error of eee ; for I found greater differences than this 
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er £0. oe parmine, whether any. der obtai- 
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, 1 prefer the pracess of the Londen College,; fur elsheaugh, as I 
. nave hefore acknowledged, it iq jn-point of strength of leas valye: 
, than yours in the proportion of 1Q to.16; yet ghere is so magh 
_dess_ risk in heating-a fluid in, a,retort than salids that I would: 
auch rather engage to prepare.a givgn quantity, of azamonia, in 
asolution by theLondon thap by the Edinburgh.process ; added. 
to which, the mixing pf the ingredients in.the manner djnected 
#8. the, latter 1s an extremely unpleasant aperation, and setally 
pwafit for the preparation of large quantities of the solution. + 
, Lartegs Aniamogti—n reply tq my remarka on. this prepara- 
: tigh, you say, “the name, given to this substance natusally fixgt - 
aeKcites your anjmadversion, Had you happened.to look .at the 
wprefage to the Pharmagoperia, yau would have. found the reaseas 
-pwigned hy the. College for deviating ogcagiqnally froma that 
-pomenclatuye, and abbreviating the name of same..eompommd 
- gupstances,, for the gake of conyenience in. presoription, -by 
-weqgizicting it to that of the active ingredient,.. Lhe. tartres, aata- 
.gagnii is ope,example.” Now. I will. admit, that. it .is highly 
« advantageous to shorten tha name of preparations;. batin.doing 
-thjs, it-would, I think, be better te give an arbitrary mame-than 
one: which conveys an ,incorrect.idea of the, nature of the sube - 
atance. Antimonium tgrtarizatyum, for example, is an appella- 
.tign which conveys no false idea of the. nature of emetic tastar ; 
_but,, I think, as potash is one of its ingredients, that tartrate of 
antimony.does give, an incorrect representation of this euhetance. 
I will, however, admit fora,moment, that tarixate of autimany.is 
& proper appellation; why then is. not tartarized zon subjegtad 
.to the same rule? Thig conapound is. comectly called sartras 
potasse et ferrt, which is. only aur letters sharter than the :neme - 
of tartrgs potasse et. anfemeny, . But there is another preparation 
af this same metal to. which, your rule: would have been move 
applicable than to emetic tartar;—I mean oridum entime- 
“He Cus phosphate, aalcis... If the name af poatesh MaRy he - 
omitted from tartras potasse et.antimonit hecauge it is. not the 
_ agtiye ingredient,” surely the same law might, a fortiori, have 
been applied to the aridum antimonit cum phosphataaalcis: omit- 
. ting the name.pf the bone-earth, and calling it.oridum antimausz 
would have been consistently “restricting it to that of -the 
sactive ingredient.” ; Co . a 
_ .With respect to the different methods of preparing tartayised 
antimony, you inform me, that with the aid of Dr. Duncan, -jun. 
. Professor of the Institutes of Medicine, all the processes lately 
.sacommended by the Colleges of London and Dublin, end by 
jae, were oarefvll tried ; and you saw no reason for preferri 
any of them to the one in your former editions. I confess: 
-wish you had -gone rather further in your remarks, and had 
. shown the grounds upon which you prefer the process te which 
1 dave objected. As, however, you haye not done this, I shall 
-wepyuye to mention my reasons for thinking that the process 
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which I recommended m my examination of the London Phar- 
waacoperia is preferable to that which you have adopted from the 
former editions of your Pharmacopcia. Your process consists 
in deflagrating a mixture of equal weights of nitre and sulphuret 
of antixaony, the white crust formed at the surface being sepa- 
rated from the red under part; the latter is fo be reduced to a 
very fine powder, frequently washed with warm water, dried, 
and. then boiled in water with an equal weight of bitartrate of 
tash. 
P’ The objection which I imade to this process is, that unless the . 
salphuretted oxide, formerly called crocus antimonit, thus prepared, 
be made to undergo the troublesome process of levigation or 
elutriation, it is very difficult to cause the tartar to dissolve 
sufficient quantity of it. I prepared some of this sulphuretted 
oxide in the manner directed, and having reduced it to ar 
extremely fine powder, and repeatedly washed it, I boiled 100 
of it in water with an equat weight of tartar during a much 
longer time than you direct, in order to insure their mutual action 
to.the fullest extent. Having filtered the solution, I found that 
only 60 parts of the crocus were dissolved, although when it 
has been levigated, the tartar is capable of dissolving 75 instead 
of 60; consequently one-fifth of the tartar was uncombinéd 
with oxide, and must yreld a product intermixed with bitartrate 
of potash. From repeated experiments, I am also of opinion 
that a larger quantity of the crocus should be used than you 
direct ; at least one-tenth more even when levigated. 

Tlie process which I proposed in the examination of the Lon- 
don Pharmacopeeia consisted im boiling antimony with sulphuric 
acid'so as to corivert it into subsulphate, to wash this, and then 
dissolve it in a solution of tartar. Now I prefer this process, be~ 
cause I find that it occupies scarcely two-thirds of the time re- 
quired by yours. A very slight degree of washing is requisite; 
he subsulphate of antimony is dissolved in a few minutes, instead 
of requiring an hour’s boiling, as you direct; the tartar being even. 
then imperfectly saturated : added to this, it is not requisite td. 
dry the antimonial subsulphate, as you direct, with the sulphu- 
retted oxide. With respect to cost, I am at present uncertain $ 
because.I have not determined the exact quantity of sulphuretted 
oxide yielded by certain proportions of nitre and sulphuret of 
antimony ;' but if you obtain nearly the whole of the antimony, 
then, at the present price of nitre, your method is more econo- 
mical as far as the first cost of matenals is concerned; but the 
nse of glass vessels, the long boiling, and the unnecessary dry- 
ing of the oxide, all tend materially to diminish this advantage 
of the cheapness of the first cost of the ingredients. 

Acetas Hydrargyri.—For preparing , this compound, you 
direct three purts of mercury to be dissolved in four ounces and 
@ half of dilute nitrous acid, or a little more than is required ; 

ind this solution is to be decomposed by one of acetate of potash. 
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In preparing the submurias hydrargyri precipitatus, you order 
the mercury to be dissolved by an equal weight of dilute nitrous 
acid. Now observing this difference, and well knowing that 
the preparation of the acetate and the chloride of mercury depend 
upon the formation of Protoxide, I certainly did imagine, thet 
the same quantities of metal and acid were applicable to both 
cases. You tell.me, however, that the College are not inconsis~ 
tent m ordering an excess of nitric. acid in one case, and not in 
the other: for you state that the excess is “ advantageous for 
the one, and prejudicial for the other.” | 

. Now the advantage which you state to be derived from using 
the excess of nitric acid in preparing the acetate is, that it dis- 
solves the subnitrate, which would otherwise be precipitated 
with, and contaminate the product. Fora moment I di admit 
this reason to be valid ; but ifit be so, what prevents the same 
effects from being produced when a solution of nwuriate of soda 
ts used instead of acetate? I apprehend it is the addition of 
water, and not the nature of the salt dissolved im it, which deter- 
mines the precipitation of subnitrate of mercury ; if so, it appears 
te me that you are. inconsistent in not ordernng the excess. of 
acid in preparing the chloride, as well as in forming the acetate 

of mercuty. an . . 
* You will probably remember, that in analyzing calomel pre- 
pared by precipitation, Mr. Chenevix actually found a quantity 
of gubnitrate ; I do not, however, mean to assert that the pro- 
portiqns of.mercury and acid which he used in preparing At -wene 
such as are directed by you; I mean merely to show that this 

effect in some cases actually happens. _ _ Le. 
I will again admit that the excess of avid is requisite ta produce 
the alleged effect; but even in this case, I think it is employed 
im a disadvantageous mode. 1 suppose you will agree with ma; 
that itis only the peroxide of mereury which. is subject to be 
precipitated in the state of subnitrate ; if s0, the formation of this 
oxide must be much imcreased by using one-half more acid than 
is requisite for the preparation of the protoxide. It seems to 
me that this end would be quite as well answered, and with much 
lees chance of producing peroxide of mercury, if. the solution 
prepared with only the requisite quantity ef acid were afterwards 
Fitted with water, with which the excess of acid had deen 
mixed; in this miode, ag it appears to me, it would retain. its 
wer of reditsolving-subnitrate, without possessing that of form- 

y peroxide. . | 
ate my analysis. of your Pharmacopoeia, I stated that I prooyred 
only 29 of acdtate of mercury from a solution of 72 ofthe metal. 
I have since ‘otitained. a considerably larger product; ve. 36 
Fruss still, however, the loss of mercury is extremely great. 
‘poh ‘a moderate calculation at least 44 parts of 72 of mercaty 
are unemployed in the formation of acetate; and this proportion 
4-céftajaly am still of opinion thut it would be edvitable to save 


« 





, CO’ 


= 





1821:] Mr. Phillips’s Réply te Dr. Hope. 35 
first by the addition of solution of muriate of soda, so as-to obtain 
calomel, and then by adding potash to procure peroxide. 
Wishing, however, to determine, whether when mercury ié 
dissolved without. heat in an equal weight of your dilute nitrous 
acid, any subnitrate of mercury is actually precipitated with the 
ficetate, I added to a solution thus prepared the requisite quan- 
tity of acetate of soda dissolved in only half the quantity of 
water which you direct. The acetate of meréeury, instead of 
Weighing only six parts from 12 of mercury, as by your process, 
amounted to 11 parts; and the only important difference between 
thé products, if mdeed it can be called one, was, that by using a 
smaller quantity of water, the precipitate was rendered less 
bulky. 1n order'to determine whether it contained any subni- 
trate, I boiled some. of it in muriatic acid ; calomel was of course 
formed and precipitated; to the filtered solution I added 
ammonia, which did not, however, cause any precipitation ; 
whereas, ifthe acetate had contained any subnitrate, it would 
have been decomposed by, and dissolved in the muriatic acid, 
and' the -permuriate formed would have given the well-known 
white precipitate with ammonia. On repeating this experiment 
{‘dbtained rather a larger product of acetate. From, these ex- 
eriments, therefore, !am:of opinion that it is not requisite to use 
the excess of acid which you have ordered, but that this acid ¢on- 
vérts & large portion of mercury into peroxide which is of no use 
informing the acetate, ‘and that it also diminishes ‘the product, 
by ‘dissolving the acetate of mercury actually formed. If it ‘be of 
any consequence that the acetate of mercury should be extremely 
light, it would be better to redissolve and crystallize it, than 
‘otcasion, what appears to me to be, waste by your ‘process. 
- Oxidum Hydrarggri Precipitatum.—t have -already:acknow- 
edged ‘the error which | committed with régard'to the quantity 
of lime contained in thelime‘water, ordered forthe decompbsition 
of ‘the ‘calomel in this process. But Mr. Dalton has ‘observed, 
and .f'‘have repeated and proved the accuracy of his experiménta, 
‘that ‘lime water, prepared in ‘different modes with respect to 
temperature, contains very different proportions. of lime. Under 
‘thes¢ Varyme circumstances, I confess I’do-not-coasrder it-to -be 
‘an eligible substance for the purpose to which it is applied m this 
rocess. ‘Ifthe lime be redundant, it will be:precipitated: by the 
eat, ‘and mix with-the oxide of mercury ; if, on the other hand, 
at’ be tleficieut, ‘it ‘will leave some calomel mtemaixed with the 
oxide. Added to this, protoxide of mercury,.at-a-very modevate 
elevation of temperature, readily absorbs oxygen; so that a por- 
‘eori of-ft passing to the state.of peroxide, the precipitate becomes 
wf a greenish colour, and is a mixture. of the two-oxides. => 
‘1 find that when potash is-used,:none-of-thése inconveniences 
follow. The calomel is decomposed: even witheut the assistance 
fheat, and’ afew ounces of solution of potashare as effactiveas 
an-equal. number of pints of lime water. To some of the oxide 
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of mercury obtained by potash, I added nitric acid ; it was rea- 
dily dissolved, and to the solution I put some nitrate of silver. 
Not the slightest precipitation of chloride of silver occurred, 
showing that the decomposition was perfect. ‘This operation 
requires only a few minutes for its completion. 

Subsulphas Hydrargyrit Flarus.— You have not thought it worth 
while to notice an inconsistency which I pointed out in your 
directions. for this preparation. It is to be formed by boiling 
together two parts.of mercury and three of sulphunc acid; 
whereas 1n preparing corrosive sublimate, the proportions are two 
of mercury and two and a half of acid. I cannot imagine any 
cause for the variation, which, however, is not very important,’ 

Murias Hydrargyri Corrostvus.—I have not had time to detet- 
mine experimentally what proportion of common salt is rdqimred 
for the decomposition of sulphate of mercury; but until I ath 
convinced by experiment, I think I shall retain my opinion, that 
the quantity which you have directed to be used is very unneces- 
sarily large. a oe 

Oxidum Hydrargyri Rubrum per Acidum Nitricum.—Peiait 
me to remark, that this is one of those names which would have 
been improved, by subjecting it to curtailment equal to ‘that — 
bestowed ypon the tartras potasse et.antimonil. a 
- , For preparing this oxide of mercury, you direct three parts of 
mercury: to be dissolved in four of dilute nitrous acid, and to 
these, proportions I objected because three parts of acid ‘are 
,eqgal to, praduce the éftect, as ordered in preparing the submu- 
zias, hydrargyri precipitatus. In your reply,-you say, “ If the 
Giluted, nitric.acid have been formed from the strongest acid, 
you are perfectly correct im saying, that it will dissolve an’ equal 
weight of mercury, and in that case more acid is ordered by the 
Edinburgh College, than is necessary for preparing this substance. 
. Bat if the.best.acid usnally met with in apothecaries’ shops-be 
employed, in consequence of its inferior strength, the propottioa 
- assigned.in,.the Pharmacopeeia will be found most suitable.” - 

. Now this, | must.confess, appears to me to be a most ‘extra= 
ordinary kind of defence, You tell me that your Pharmacopeeia. 
possesses “a certain degree of national authority in the prepa- 
ration of'drugs;’* but | think you would have beem morg¢ fliscreet 
in allowing, that I had detected an error of no very great import- 
ange, than thus to admit that the authority which you possess is 
_ of g0 trifling a nature, that you legislate in one part ofthe Phan 
‘macopoia to accomniodate those who contravene the’directions 
of the other. ‘This declaration petfectly satisfies nie, that however 
I might have flattered myself as to the utility of my remarks, 
nothing which I have yet done, or ever can perform, will be in 
‘the least-degree advantageous to: your Pharmacopmia.. Hoping, 
however, that the public ‘may ‘derive some ‘utihty from the expe 
riments which I have detailed, I am, Sir, yours, very respectfully, 
re 7 ; ; Ricuanp, PHILLIPS, : 
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Ettract of a Memoir on the Influence of the Nervous System on 
ol Ammal Heat.* By Dr. Chossat. =~ 


“ Mr. Bropiz, in his important résearches on the Influerce of 
_the Brain on the Action of the Heart and Animat Heat, has 
shown, first, that after decapitation the animal heat diminishes 
sereral degrees in one hour, notwithstanding the artificial infla- 
tian.of the lungs ; and, secondly, that the animals decapitated 
and inflated cool more rapidly than those killed merely by the 
s¢ction of the spinal marrow under the occiput ; and thus, after. 
Mecapitation, rio perceptible quantity of heat is produced. I 
propose in this paper to analyze these important results, and‘ in- 
quire in what manner the nervous system can influence the pro- 
;Guctipn of animal heat. . __ Tn 
7’ As preliminaries, I shall mention some considerations neces- 
sary for the better understanding of the facts aftérwards to” be 
related ; viz. nnens _ 
A., The, Phenomena of Death by Cold—In'a great number of 
experiments made with my frien Dr. Prevost, (yet unpubtished) 
-we haye seen in dogs} placed in the cold bath, death take phate 
at, 26° centigr., and below this point in proportion’to ‘the slow- 
mesg of the refrigeration of the body. At the autopsy we have 
found a nearly total extinction of muscular irritability and peris- 
taltic motion, blood, commonly arterial, i the lungs and aorta, 
and some serum in the ventricle of the brain.’ 
, 2., The Progress of Refrigeration after Death—t propose‘to 
.cgmpare this refrigeration with that which happens after the 
«wounds inflicted on the nerves, in order to' determine the in- 
fluence of this system in the production of animal heat. 
'.. .éxper. 1.—In an animal which died from syncope soon after 
the section of the spinal marrow, the initial temperature ‘being 


. at.the moment of death 40°5°, I found that | 


From 40-0° to reach 31°7 .... 3" 30’ were employed... . 
© B17 20°99 ....7 0 


Dividing the number of degrees by that of the hours employed, 
we obtain, what I shall call hereafter, the average refrigera-- 
tion, 2. e. the average diminution of animal heat in one hour be-. 
tween such limits as we think proper to choose. Adopting the 


* Presented. to the Academy of Sciences on May 15, 1820, An extract of this paper 
has already appeared in the Annales de Chimie et de Physique, from which the present 
article was translated, with some variations and additions, by the author, during his 
late residence in London.— Ed. ~ 

+ All the experiments related in this paper have been performed en dogs. 
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no 5 , 
limits of {39 ° 3 kwe find, according to the preceding date, 


‘an ; oe 8: | 
Average refrigeration, first limits = += oe = 2:37° per horam 
*) 


second limits = — == 1+]?° per horam. 


meet these preliminaries, I enter upon the proper subject of 
e paper. . 

To Mr. Brodie’s experiments, the following objections might 
be made: 1. That pulmonary inflation after decapitation is a 
cause of refrigeration capable alone of killing the animal. 
®. That the section of the par vagum, and consequently the 
decapitation, produces an infiltration of the lungs which alters 
the chemical processes of respiration. It is necessary, there- 
fore, to examine what effec: such wounds of the brain which , 
do not interrupt the respiration would produce, and still leave 
the lungs under the influence of the par vagum. I succeeded 
by the following experiment : 

Exper. 2.—A vertical section of the brain was made alittle be- 
fore the pons varoli: spontaneous respiration: death the 12th 
hour, with all the signs of death by cold. The animal heat 
descended from 40° to 24°, but in a progression a little different 
from that of the refrigeration after death (Exper. 1), as shows 
the determination of the average refrigeration between the 
limits chosen for the first experiment. I find in the second 
experiment : , | 

- _elte 
- Average sefrigeration = bina me um = 2:93° per horam. 
oO 81-19 — 24-99 
Oh 

Exper. 3,—Violent commotion of the brain followed by a 
complete loss. of sensibility, and the cessation of respiration. 
Artificial inflation of the lungs during the whole experiment. 
Death the 11th bour at 22°3°. , 


Average refrigeration = 


== 0°85° per horam, 


39:39 — $1}-T9 
= 2°]7° 
3h 50’ 7. 


31°79 — 23-90 
a = 1-$0°. 














_ Opium « :ting especially on the brain, its influence on anima 
eat was ti.ed 1 the following experiment : 
' Exper.'4.—Injection im the jugular vein of 03 of grain of 
crude opium boiled in 16 grammes of water. Death the 22d hour 
at 22°8°. | 
| Average refrigeration = — = a= 2°25°, 
319° — 2899 eno 
IS ¥ = 059". 











2821.) the Nesvaus System on Animal Heat. ap 
' Comparmg the average deduced from the first part of the 


second, third, and fourth experiments, viz; 


. Sectgon of the brain. .....ccceeceee 293° 
Violent commotion ...........0¢- ~. 217 
Opium ........... wee e eee ee eens 2°25 


AVELAZC. cece ever acceccncrsceeees 245 


_We see very different experiments affording nearly the same 
-gesult. It was then natural to deduce the existence of a general 
cause independent of the form of the experiments, and which, 
ih these three instances, had acted in an entirely similar manner. 
ow the circumstance common to these three experiments 
being the more or less complete abolition of the functions of the 
. brain, it was natural to enquire if it was not in the organs placed 
undey the immediate influence of the brain, that the real cause of 
the diminution of animal heat would be found, Two queries to 
resolve presented themselves: the one, to inquire whether the 
refrigeration did not depend on the cessation of the influence of 
the par vagum; the other, whether this same effect did not 
originate from the paralysis of spinal marrow. I am: to detail 
the results of these two series of experiments, ‘beginning with 
10se which relate to the par vagum. _ ooo 
I. Sectzon of the Par Vagum. 


Legallois concluded from his experiments, that after the sec- 
tion of the par vagum the animal died from asphyxia, occa- 
sioned by the infiltration of blood, or serum, into the substance 
of the langs. My own researches, though confirming the truth 
of this observation in young rabbits (on which Legallois seems 
to have principally operated) induce me to doubt this assertion 
as to its generality. So far from dying from asphyxia, I found 
arterial blood in the substance of the lungs of full grown dops, 
and sometimes in the aorta itself. The cause of death in such 
animals is the progressive diminution of animal heat; for lie 
ceases only when the refrigeration is great enough to, produce 
death necessarily, and independently of every other cause. 

Exper. 5-—A tube was introduced into the trachea to prevent 
the dyspnea consequent to the section of the nerves. The two 
pheumogastric nerves were cut. Death took place the,60th hour 
at 20°7° During the 36 hours, immediately consecutive tq the 
Operation, numerous oscillations of the anual heat were ob- 
served between 36° and 38°6°. . . 

In three seotions of the par vagum, the average refrigeration. 
per hour was for the first part of the experiments: 


. ? s 
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. Reper. 5. seecenes i eoeeen ee eee’ ae CYS too 
Kper. 6.6 cc ceccceccsececscee ee OHQ5: 1. 3 
uk ne cece ecw cecccepee O46 


tebed oe -~_t 


. , ’ Mertenascngs | -y 
om “Average. ee cvelne elec etd Nes vegen O26 5 5. 


. Comparing this, average with that. of the Experiments. 2, 3, 
and 4 (which: we. have. faund.to.be 2:45°), we see that the’ animal 
heat diminished 10, times more rapidly in these last experi- 

tments.....The influence of the par vagum cannot, thers fore, 
explain the quickness of the refrigeration accasioned by.acting 
-upon: the. brain; which conclusion is also confirined. by the 
-result.of the fourth experiment, in which we have seen }] 
‘ehimel heat diminish rapidly, though the respiration was per- 
formed freely. 7 a ne 
+ For the second part of the experiments, -however, we do not 
‘find. more than this difference in the average. refrigeration, as it 
appears from the following table, which comprehends both the 
section of the par vagum, and the refrigeration after death: 

- vo - ° Averaye réfrigeystion. 

OT coos . . , (Seeand pant of exper.) 

Exper. I. (Refrigeration: after death) -......:--— eas FEELS 
“Exper. 5. (Section of the par-vagum)....+.-- 2:06? as aetiee 
- Exper. 7.: (Section of the par vagum) ...... 1°47. 2h J. one 
ce re ee ee 
iit AVEDAZEr osc cecyeesecencccrenes LO , . ..176 

" ay conclude thdn that ‘after the section of the eighth pair; the 

production of animal héat is- yet’ taking place, thoagh in w dithi- 

nished proportion, as long as the temperature of the body remains 

higher than about 32°, but below this point, the animal ¢ools as 


‘afit were dead... . ,. |. ae a 

I pass now to the, second cf the two queries proposed. 

. IL Tuftuerice of the Spinal Marrow on Animal Hedt. 

(q.) Sections of the Cervical Part of the Spingl Marrow.—All 
the sections performed on this part of the spinal marrow pre- 
sented the same results, whether artificial respiration was per- 
formed,,.as in the superior intervertebral spaces;- or the respira- 
tion was quite free, as in the inferior of these spaces. 1 will be 
sufficient, therefore, to present in this extract one only 9f these 
‘experiments. | oO | 
.. , déxper.8.—Section performed. between the last. cervieal. and 
the first dorsal vertebra. ‘Death the 10th-hour at-about 249, 


wn 


s oN ' - re a | ; 
As ‘it, appears from this experiment, we-find in: the whole 





> eos &e 


asa @ Hy 


6. Sections of the Dorsal Portion of the Spinal Marrow.— 
‘Without éhtering into the particulars’ of any ‘of thése experi- 
rents, which will be found im the original ‘paper,’ I shall relate 
' only, that we see now, for the first time; a phenomenon which 
‘we did not observe in any of the former experiments ; viz. .that 
* from the section in the fourth or fifth intervertebral space of the 
“dorsal part of the spine, the refrigeration of the body is no: more 
' eorttinued, but is interrupted by a period of reaction, which: is 
, Of variable duration (some hours), the true image of a fit of fever, 
dud’ characterized by shivering, a quick and hard pulse, #nd the 
" Fficrease of animal heat, This increase is in general the more slow 
“and ‘feeble as the section is made'higher up,* and has elevated 
the animal heat in the lower of these spaces higher than-dts 
onguial standard (in the last of these spaces I have observed 
the 12th hour from the operation 42:9°, the original state being 
'41:1*).. . This complication preventing us. from; deducing. the 
average refrigeration from these. experimenta aa from the preced- 
ang, .| have ehosen for them another aode of comparison., Ahat 
of comparing the greatest refrigeration observed in the three first 
hotrs consequent ‘to the operation, withaut paying any atten- 
Won to the reactions which might happen.in,the ipterval, , It is 

an,this principle that, the following table; has, heen conducted ; 
PTE a ee tate, Maximem of réfigeration. 

* “OCExpet.'" 2. ‘Section of thé brain... fo teol 6 28er Btw 

Exper. 8. Section of the spinal marrow below "> «1! 

mo « “the 7th cervical vertébra. 07015 8-79 | 
Exper, 9. Sect. in the Ist, intervertebral , | 
_ Space of the dorsum .,......; 6 


i ~ Xper. 10. - e638 % oe eoeee 2d @#e @eoeeee an ot ving (@) 
in at ” Exper, ITs! ee oe *,e@ se a 3d ° e oe a sees ' e a 5 °6 uty 
1) 4 aR Fy. 0 * oy ,! Hoy wat, ns so ty wiper 
' “Exper.'12: 1 .....005.0 4th ne: ae 


“ F . Beper. 1s. @eee . eee oe 5th oe ee ; Jt ° i" . e os ohh ' yee! 
alt | pen 14, ee a ee ee 280 6th’, . . _ 7 narene 5 ee Uae 
E per. 15. ° \ ied ae ee . ee 7th e e es —_ wee ce o- Dre Bhive 
ribs. yt as 
‘6th Thd followitig table’ shdwe the degree of teftigethtidn whith had alread tikién place 

whek realtion| Began to wknttest Steel Er yg eet er NW epeaty i ade 
pepe. Seefion.in the 4th intervertebral space (dorsi) 34°7° 

. 4 oe Bou tage od 


per. ¥3, - e o'e ete ares ee oe - Sth eeeeree Wee . ce e eawieed dd $ 85:6 

. Exper. i Conertroveaene ces 6th COC SEO TOMBE EHF e+ C+ BOLE HOE 35°7 
"* -e ‘d xper. « bee (es eee ae ath > oar te, esete os 9 OBRORE: 8$°3 a 
Exper. 16. veusecvarenccs Sth RG RRURMRIRRICE BERET 11'S 

. ‘Exper ts. wocecses ° §Otch woes. e@oeore ‘3 ©@weveenev seen 839-3 
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Byer. 16. .ecceeeeee Sth Gececeeeedeee EO 
© Exper. 17. 1..0..00.00) Gth cee eee ee eee O OB 
| Bxper, 18./.scsssee, 10th vesscccsele DOB oe 
‘Exper. 19. cc..u0.... Tith ..............0 O °F 
Exper. 20. co.cc. 000, 12th wo sccccceeee es O 608: 


--- Eeonclade: =: ao 
‘ 1. That anrmai heat diminishes, in general, mote. slowly 
‘as the section has been performed lower down in intervertebral 
‘space. It is to be remarked that the numbers which -telate 
to the eight: superior of these spaces present: a decreasing pro- 
gression nearly regular. ve 
‘ 2. The dinmnution being the quicker as the section paralyses 
‘a greater number of nerves, it is to this paralysis, and not te the 
_ local affection of the spinal marrow (which is always the same m 
every experiment) that the first phenomena must be attributed: 
Now the dorsal part of the spinal marrow being in communi- 
‘cation with no other nerves but the intercostals and the great 
sympathetic; as the distribution of the first, exclusively to the 
' external part of the chest, does not permit us to suppose thent the 
organs through which the nervous system acts on animal heat ; 
‘the great sympathetic is therefore the only one which can farnish 
‘us with a probable explanation of the phenomena. It was then 
necessary to act upon this nerve. 
For this purpose, the best process seemed to me to extract the 
‘ capsula subrenalis of the left side by means of an incision below the 
13th nb... Asthe great sympathetic nerve adheres firmly to this 
. thin capsule, we are nearly certain of dividing it by this opera- 
tion ; and even in case of our failing in it sometimes, the nerve 
must necessarily be so much contused as greatly to debilitate its 
functions. Therefore, this process, how soever imperfect it 
appears, has been ever sufficient for furnishing decided results. 
In the two experiments I present, I have obtained for the ave- 
rage refrigeration: * | : 
. “BO 
Exper. 21.—(Death 8th hour at about 27°) ira = 1:90°. 


¢ As to the autopsy in experiments of this kind : 
1, I never observed any hemorrhage nor inflammation; still more, I have sometimes 
endeavoured in such cases to preduce an inflammation by injecting in the pleura or peri- 
_toneum some atrid substances, as cantharids, &c. I could never succeed to produce it, 
. and death always happened before unequivecal signs of inflammation could be ebsenved. 
2. In most instances, the nerve is found divided; sometimes, however, this is not the 
case, or the oeai disorganization produced renders it impossible to determine whether it 
lias been divided er not. It is to be observed, that the disorder in the situated 
near the great sympathetic nerve could not have any influence in the peoctaction of the 
receding phenomena; for they are not observable after the extirpation of one of the 
Fidneys : the animal recovers perfectly well. 
3. A very remarkable symptom, I believe, I have observed in every case after the 
division of the great sympathetic nerve, is the diminution of the heart’s strength. Some- 
times the animal seema even to. die of syncope after some hours, — 
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Exper. 22.—(Death 10th hour at about 26°) =" — 1-58°. 
The difference between the average refrigeration in these 

experiments, and in those in which the brain has been acted . 

upon, ia easily accounted for by the imperfection of the process 

employed, which acts on one of the great sympathetic nerves 


only. : 

Being unable to destroy the action of, all the branches of the 
great sympathetic nerves by acting on these nerves directly, it 
- appeared: to me possible to prevent. thia aetion from, having. 
any eect by: depriving them of the materials on which they 
work. With this intention I tied the thoracic aorta immediagely 
above its passage through the diaphragm, by means of aa incty 
sion in the last intercostal space. By this operation the animal 
was divided in two-parts; the one composed of the abdomen 
and hind parts entirely dead; the other comprising the thorax 
and head perfectly alive, These two portions of the animal 
cooled precisely with the same quickness, and what is worthy 
of notice, the dead part has always remained, in an average of 
0°7°, or 0°8° higher than the living one. The average refrigerae 
tron: has been ; _ 

Exper. 23.—In the rectum = su SO = 240°. Death the 


Qh 5! 
fifth hour, 





— 220 QO S 
In the esophagus ‘= oe eS 2-409, Deat® 
; 6 2h 5’ _ . ; 


the fifth hour. 


Exper. 24.—In the rectum = =. et = 2:74°, Death the 





second hour. . oo Te 
In the cesophagus = a = 267°. Death 
the second hour. Oo 
Ry these experiments, we find the whole average refrigera- 
tion furnished by the experiments in which the brain was acted - 
upon restored. hey terminate, for this reason, the experi- 
mental part of this inquiry. The rest of this paper presents that 
explanation which seems. to me to be the most probable of the 
influence of the section of the par vagum on animal heat. But 
as this inquiry could be treated in an experimental manner, it 
seems to me useless to relate in this extract the theory I’ offer 
ou thie occasion, = — | — 
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_ Reinarks' on Oil and Coat Gas; in answer to Mr. Low dnd 
te 46 A Subscriber.” By M. Ricardo, Esq. :. 0, 


(To the Editor of the Annals of Philosophy.) | | 

: I MuaT again request-your insertion in the Annals, ot a few re- 
marks on a paper by. Mr. Low, in the Philosophical Magazine of 
April last, which is a reply.to my former statement respecting the 
comparative advantages of oil and coal gas. I will endeavour, 
for-my own and your readers’ sakes, to be as concise @s possible, 
and to dono more than. correct the statements, or rather mis- 
‘etatements, .of that gentleman. Ce 

» He-begins by. calling in question my correctness as to the 
‘quantities of light. produced from oil and coal gas. [4 ‘reply 
to his observations.on this point, I need do little mare than refér 
him to. the. excellent and truly philosophical paper by Dr, Henry, 
which, was read: before the Royal Society, and. has since been 
printed... It is.there shown, as was known before, by thoge accus- 
tomed to oil gag, thata very great difference exists in it, according 
éo:.she; mode in which it is prepared ; how very much inferior the 
axerage of what he procured was to that which was furnished him 
by yourself from an apparatus of Messrs. Taylor; and, again, 
chow euperior.the latter was to the coal gas obtained from Wigan 
coal, which, in a former paper, he proved to be-one-third better 
‘than. that prodaged from common coal. From Dr. H.’s expéri- 
ments on the. combustion of these gases by oxygen, taking 
the average of the specimens he obtained from Messrs. Taylor, 
and the average of the.coal gas he obtained at one hour, and 
at five hours, ig will be found that the former contained . 40 
percent. of that peculiar gas, from which these gases derive 
the chief of their illuminating power, and Wigan coal’ gas 
10 per, cent., -and. that from common coal only 63. Thus 
Atis uot only possible, but highly probable, that the gas which 
- Dr. Ure tried, and whose testimony forms so triumphant a note 
to Mr. Low’s paper, was of a quality similar to that produced 
by De. Heary, and very unlike that from Messrs. Taylor's 
apparatus. These gentlemen have been for many years em- 
ployed in bringing their apparatus to perfection ; and how far 
they have succeeded, no other testimony need be quoted than 
that to which | have referred. It is needless to remark that 
my experiments were tried with gas procured from a similar 
one, and that the results of a number of them, tried in va- 
rious ways, were invariably the same. A single Pie flame, 1s- 
suing from an orifice of the GOth of an inch in diameter, an 
1} inch high, gave a light equal to one mould tallow candle, 


an) 


1821.] _ on Oal and Coal Gas.. 46. 
six to the pound ; and of six of these jets, consuming one cubic. 
foot of gas per hour, gave a light equal to six of the above- 
mentioned candles. Mr. Low has argued upon this point, but 
he has shown nothing to.disprove it. ;In estimating the quan- 
tity of gas produced trom a given quantity of oil, at 100 cubic 
feet per valion, f am: borme.out-by‘the most correct.information 
which I can obtain: from: various places, where pilgas is used, 
where the average quantity of gas obtained rather exceeds what. 
Thave stated. Ft ys, 

Mr. Low next endeavours to prove my statement contradic- 
tory, becausé I say that oil gas reqitires: no putification, but 
that it rs passed through a wash vessel; and he takes this o 
portunity of asserting, that in some places, where oil gas, is 
used, the parties have been threatened with an indictment for a 
nuisan¢e, for allowing the water through which the oi] gas passek 
to run down the drains. Without thinking it necessary to en- 
quire whether there is any analogy between the passing’ of oil 
yas through water, to condense any vapour that may come over 
with it, and the separation of sulphuretted hydrogen from coal gas, 
by Angas of lime, I would ask Mr. L. where it:is that the par- 
fies ave been so threatened, and from whence he could possibly 
have obtained this information ? In contradiction to this state- 
ment, I think I may assert as a positive fact, that in no one in- 
; tance whatever, where oil gas is made with a proper apparatus, 
ditak is, thé apparatas made by Messrs. Taylor and Martinean, 
and I know of no others, does any water, which comes’ in con- 
tact with the oil gas, ever pass down any drain. And. 1 am fut- 
ther authorized to assert a circumstance ‘that I ‘was not-before 
acquainted with, that, from a late umprovement in the ¢ondens- 
ing Vessel, the ‘oil gas does not pass through, or ¢ome in contact 


“with,, any water at all, until it reaches the gasometer. - 


U 


I think I have pretty clearly ‘proved that my ‘statement that 


al gas requires no purification is perfectly correct’; and had 


Mr, Low heen better acquainted with its nature,’ he would. 
pot have. hazarded the observations he has mad¢ 6n this. point. 


_In,the purifying, of coal gas, (for no one will deny that'that re- 


qiures purification,) I beheve that the consumers of it have daily 

experience that it is not completely effected; and there are spe- 

cimens of pipes to be seen which have been so actéd upon by 
! , . . ' ad i 


c 
aah, as as to.be almost impervious. 
., £8 


ould hardly have condescended to notice the ‘wonder and 


‘ 


| gatonishment which Mr. Low expresses.at the quantity of: gas 


which Ihave stated 1000 lights: will: consume, during the 
‘longest night, and the nuntber of retorts required to produce it, 
ut that some might suppose, from’ his notes of admiration 
and italics, that I had advanced ‘somethin very absurd. On 
seferring to my paper in the Annals for March last, it will -be 
seen that, for the sake of argument, I supposed two establish- 
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ments of oil and coal gas for 1000 lights, one consuming 2,000,000, | 
the other 7,000,006 cube féet.. I merely stated the number 
Of lights hypothetically, apptying equally to both establishments. 
It was a matter. ‘of no importance whether I stated 1000 or 
40,000 lights, my deductions were from the quantity of gas pro- 
duced and consumed. Had I ‘stated 1200, or 1300 lights, in- 
stead of 1000, Mr. Low would have lost the oppottunity of ex- 
réxsing so mach ‘astonishment, although the argument would 
ve remained precisely the same ; and | believe it will be found 
that, in estimating the quantity consumed ‘during the longest 
nicht, I have ‘rather under than over-rated it. 7 
' ‘The number of retorts required for an establishment ¢onsam- 
ing 7-000:000 cube feet of coal gas annually, I have ‘taken from 
Peckston’s work, the best authority extant. I have made ‘al- 
lowances for wear and tear, and repairs; but I have done that 
as largely in the namber which I have estimated for the oil pas. 
4s forthe improvements which Mr. ‘Low mentions, I have heard 
of many that have’ been proposed, ‘but of none‘ that have been 
recon put in execution. I believe & great many have been 
tried, but have most generally been abandoned. ees 
Mr. Low has stated, somewhat triumphantly, what has ‘been . 
done, or rather whut is doing, at Derby, to prove the decided 
anperiority of coal over oil gas. ‘Gas is there to be ‘furnished’ at 
the expense of the contractor for Is. 8d.’per 1000 cubic feet, and 
deliveréd into the company’s gasometer ; for which they aré to 
charge 7s. 6d. to the consumer, ard they expect to derive a 
profit of 10 per cenit.’ Without thinking it necessary to remark 
upon the ‘disproportion between the cost and selling price, ‘Iwill 
just exarhine the correctness of the above statement. IF hive 
een furtished with a ptinted rate table of the half-yearly prices 
of the Derby gas kght burners, and a’most curious table -it is. 
Retailing pas, from the light of a farthing candle’ up to a'‘latge 
urgand burher,—the tméthod‘by which the quenstity of gas that 
pusses throarh one of these burners is regulated, so that each eon- 
Butter may have precisely his quantity and 16 more,—the mode on 
which their cocks are so constructed, that the full turn-shall be 
the maximnm,—arid ‘the exactness with'which the pressure of 
the pasometer shall at all-times, and ‘under all circumstancés,' be 
equalised, are, I suppose, among some of: those late tmprove- 
ments that have been alluded to. That the ‘company mean to 
keep strictly to the letter of the contract on the patt of the con-~ 
sumer, is evident from the threats they hold out of péenilties, fines, 
‘and taking before magistrates; all of which must be a preat 'te- 
commendation to induce persons to become consumers. We will 
now éXamine the correctness of Mr. Low’s statement, that gas 
‘is sold at 7s. 6d. per 1000 cubic feet. [fa person contracts for 
‘@ burner consuming five cubic feet per hour, till’ 10 o’clock, the 
‘average time of lighting wilt be 34 hours per night, according 
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te she usual nidde. of calculating; as on the shortest day it will 
be from 4 to 10,=6 hours; and on the longest day 9 to 10,=:k 
honr ;.gtving the average of 34 hews. This, for 6 days in the 
week, or 312 in the, year, will-bea 1092 howrs, at 5 feet per 
howy; and the quantity consumed will be 5460 cubic feet m the 
yeat.. For-thie he is charged, according te the table, 1/, 10s. od. 
for the. half-yeax, or. 37. 0s. 10d. the whole yeer, or at the rate of 
something more than 11s. ld. per.1000 cubic feet, instead of 7s, 
6d, The above ‘statement needs. not the’slightest comment; I 
.ghall, therefore, make none. | ao . 
A statement. of the Whitechapel-road gas. light esteblishnent 
new enecting, and which, with the prospectus, is lying before. 
me, will -be a sufficient answer to any observations that may be 
meade, on the amount of capital required for she erection of ‘oiler 
pool gas works. The company in question give a decaded pre: 
ference to oil gas; they have. engaged Promisas which, 
completed and made fire-proof, will stand them in a rent of 801. 
erramnum; they have contracted for layiag down upwards of 
ve miles of mains, of various diameters; they have also con- 
tracted with the patentees for an oe: gas apperatus, retorts, gaso- 
meter, iron tanks, all complete ; and, allowing for contingencies, 
the whole fixed capital required will be about 5000/.; and 5002. 
more will be wanted td carry on the works, and this, I under- . 
stand it, is estimated, will produce ebout.1500-000 cube feat of 
as in the year, sufficient for from 800 to 1000 lights. I believe 
it will be allowed that a somewhat larger cepital wall be required 
for a coal gas establishment of similar power. —— : 
_, To the remarks made under the signature of 4,A Subscxiber,” in — 
the, Aginals for Jast month, I have only to observe, that 1-cannot 
aandertake to answer individual objections on she part.of parti- 
galar,coal gas companies. My observations on oil.and coal gas 
‘ate made generally, and before I admit the, Subseriber’s aeser- 
tion, that the burners in Sheffield are superior to. other burners, 
I must know whether other coal gas establishments: are 
to admit it. The Subscriber admires my. ingenious mode of. 
culating, but I think in that respect he very far‘exceeds me in 
ingenuity. If Mahomet will not go to.the mountain, he makes 
‘the mountain come to Mahomet with a vengesace;-.and, instead 
of admitting the usual mode of calculating the nyasber.of hours 
of lig tingwend the quantity of gas consumed, he bas increased 
‘the | of time of the -one, and, the quantity of the other, till 
he has squared them exactly with his forsaer statement, and 
‘then seems to take credit to himself for his-corsectacss; besiden, 
if ,his statement be correct, it-speaks still usore in favour of of 
ge. There are few, I believe, who will.not admit the superior 
rilhancy. of its light; and yet, at the oldest-established public 
Lges works, the average quantity tonsumed by argand burner 
and by street burners, does not exceed 1} cube feet éach ; ‘aid 
this calculation is.maade from the whole quantity consumed, and 
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estimating the time from fqur o’clock on the shortest day and 
nine o’clock on the longest. | 

I here take my leave of the subject.as a controversialist. My 
statement of the advantages of oll gas, and the observations 
that have been made upon it, are before the public, and if I have 
succeeded in drawing attention to the subject, my end is ane 
awered. Iam only desirous of seeing.the two fairly in competes - 
tion, and then, time and experience .will enable the publio te 
form their judgment of which is preferable, and that which they 
‘find so will be most generally adopted. It has been from the 
strongest persuasion of the superiority of oil gas over coal gas, 
that I have been induced to come forward in its recommenda- 
tion. Whenever I am convinced that I am in error, F will most 
readily acknowledge it; though; I must observe, that it must be 
by very different arguments from those which have been brought 
forward that such conviction can reach my mind. 

- J am, Sir, your’s truly, | 
M. Ricarpo. 


pe an aE ee 
ArtTic.e VIII. 


Extract from a Paper, entitled, “¢ Recent Determination of the 
| Proportions of Water, and of the Density of some Elastic 
Fluids.” By MM. Berzelius and Dulong.*. 


Tue authors of this memoir remark, that the degree of exac- - 
titude to which chemists of the present day aspire has led them 
to adopt the relation between the weights of the elements of 
water as a standard of comparison. They then allude to thé 
experiments of MM. Biot and ‘Arago; and conclude, that if 
J-$27, the proportional number assigned by them to hydrogen, 
be imaceurate, it must -have been derived either from an erro- 
nedus estimate of the specific gravity of hydrogen or of oxygen, 
or of both; observing, that the relation in volumes has this re- 
tmarkable advantage, that being supported by a general law, it 
does not admit of any error. co 

: The first thing to be resolved upon was, the method of obtain- 
ing hydrogen gas in purity. The authors observe that for this 
purpose it is not requisite to use distiffed zinc, it not Being prefer- 
able to the zinc of commerce. They ‘procured the gas which 
they employed by acting upon zinc with sulphuric acid and 
water; and they observe that if it be passéd through a tube con- 
taining caustic potash slightly moistened, : it loses its smell 
completely, and is rendered perfectly pure; it may then be dried 
by passing it over muriate of lime. Hydrogen gas thus obtained 


* Frou Annales de Chintic et de Physique. 








1823)} + -- ofthe Proportions bf Whiter, He.6  * a9 
whs-esed inthe -expertirents ‘Uescrivéd “By MEM: Berzeltas and 
Dulong. The gas was then passed is &. Convenieht “apparatus 
ofer heated GERG OF ‘copper: "The water thos -fornied was, in 
some: eawes resdived ma small vessel in -h Hquid state, tin 
orderthat its purity misht be examined: ‘fh other ‘instalices, it’ 
waspessed with the excess: of gas der muritite ‘of ‘lime.’ ‘The 
watervemd fourid to be quite-pure. The results of three experi- 
mehts gave~the ‘following proportions of the gases as entermg 
intt#the <érhpodsition of Waters tk 


OS Fe 


be eee ew '? a De ar) 
RHE 7 oe + Oxygen... Hydaogem 
BAe Exper. ] a > etp Wre.g poe 88°942 at eepe ; 11-058 . 
mae % Exper. 2. @ eo eeede oe , 83809. we obits 1-191 ° 

i ny BOR Bi neves cones, 88984 cde LHOK6 


Cfr¥th a: mean of re 
OXYQeN oo cee cence cen ec ees er cede B89 
eqlly drogen. 60... sees eee esees seeeees 11-1 


The mean of these experiments gives 12:488 of hydrogento 100 
of oxygen, instead of 13°27, the number adopted. It is, how- 
ever, to be observed, that this agrees very nearly with the pre- 
vious determination of Dr. Thomson, according ‘to which, water | 





a are 
co ssts O - os an 
. Oxygen se ee ee seveace oe oe ee “166-0 ‘Or 88°88 . 
Hydrogen ..cccseseceveses 12°5 dr12. ” 
we fe TE ae ; Letne! A ; 
Pee re Dee mR - ot, 710000 : | 
Havitie thus discovered an error in the usually stated compo- 
sitioh of water, the authors proceeded to take the specific gravity 


of oxygen and hydrogen.gases. | 

The authors then no ice the fact observed by Mr. Dalton, that 
when’ any gas which is insoluble in water is kept over it, the _ 
gaseous contents of the water rise and. contayunate the gas ; 
and to this cause they think it probable that the error of MM. 
Biot and ‘Arago may be ascribéd. In order to avoid. this incon- | 
venience, MM. Berzelius and Dulong covered, the surface of the 
water with a stadtam of oil, , asdeor aa 

n taking the specific gravity of oxygen, hydrogen, azote, an 

carbonic acid, the method edo ted was to take the weight of the 
exhausted flask immediately atter each, weighigg of the full fask. 

The oxygen gas -used was, prepared from chlorate of potash ; 
and to separate any carbonic acid which it might contain, it 
was passed ever a strong solution.of caustic potash, The car- 
bonic acid.was obtained by nitric acid from white marble, and 
.passed over powdered crystals of carbonate of soda. before it 
entered the receiver. The azote was procured by decomposiag 
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_ ‘ammonia by chlorine; the gas was successively passed through 
_ an acid and alkaline solution. . — 
The authors then give the results of their experiments, and 
compare them with those of Biot and Arago, to which I have 
added the determination of Dr. Thomson. 
_ Specific gravity of gases according to 


Berzelius and Dulong. Biot and Arago. ' Dr, Thomson. 


Hydrogen .. 00688 ........ 0:07321 ........ 0:0694 

Oxygen .... 1°1026 ........ 1:10359 ......... LIL 

Azote...... 0976 ....... . 0969  ........ 09722 
Carb. acid .. 1524 ........ 1) |: 1:5277 


According to these determinatiops, the atoms of the gases will 
be represented as under : . 


Berzelius and Dulong. Dr. Thomson 
Hydrogen....... 30  ....ce.eeeee ] 
Oxygen ........ 8013 1... eee ee » 8 
Azote wocstve sees 14°184 coc. ecw 14 
Carbonic acid... 227151 1... cee ee ee 22 


For the specific gravities of several other gases, we refer to 
‘the original’ paper; the experiments detailed in which appear 
_ to have been conducted with great care. We may, however, 
“observe, that if any mixture of gases arising from the water 

over which MM. Biot and Arago made their experiments, ren- 
‘dered their hydrogen gas impure, and congequently heavier than 

it ought to have been, the same cause would probably have 

produced a similar effect upon the azotic gas. e find, how- 
‘ever, that MM. Biot and Arago determine this gas to be lighter 
_ than it was found to be by the authors of this memoir in the pro- 
portion of 0-969 to 0°976; and as Dr. Thomson more nearly 

agrees with the former than the latter determination, we are 

inclined to consider the specific gravity of azotic gas to be nearer 
_ 0-969 than 0°976. | 





; | ArTicLe IX. | 

Tables of Temperature, and a Mathematical Development of the 
Causes and Laws of the heap C which have een adduced 
in Support of the Hypotheses of “‘ Calorific Capacity, Latent 
Heat,” &c. . By John Herapath, Esq. ¥ 


(To the Editor of the Annals of Philosophy.) — 


DEAR SIR, Cranford, Hounslow, London, June 18, 1821. 


Tne following tables of temperature exhibit a relation between 
‘the true temperature, according to my theory-of heat,-and the 
‘degrees of Fahrenheit on the air thermometer, together with 
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the corresponding elasticities of a given volume of any kind of 
gas, or the corresponding volumes under‘a given pressure. The 
: principal table is-divided into four-columns. In the first, 1 have 
‘given some miscellaneous observations, extracted chiefly from 
urray’s System of Chemistry, fourth edition, and: Humbolt on 
Isothermal Lines, and arranged .according to the degrees of 
.Fahrenheit. Generally, however, 1 have not thought it:neces- 
-sary to interpolate the table so as to make the observations stand 
against the precise degree of Fahrenheit at which they have 
been made.; but have censidered :it sufficient to place them 
‘against the nearest degree. | 
In the second column, I have given the degrees of tempera- 
.ture agreeably to my theory, from the beginning of the scale up 
‘to 300U. These numbers are those to which all the others are 
adapted. For the first 800, they are setdown to every 10 degrees. 
From. this point, which is 200 of our degrees below freezing, up 
to 1680, nearly 100° above the point of boiling mercury, the 
numbers proceed by single units, and afterwards by tens. 
The third column contains numbers which show the expansive 


force of a given portion of gas under an invariable volume, the ~ 


temperature being the same as that in the second column ; or it 
shows the volume that a given portion of gas would assume at 
the temperature of the second column, supposing its elasticity te 
continue invariably the same. These numbers are only the 
squares of the numbers of the second column, with three of the 
right hand figures cut off for decimals. By this arrangement, 
we have 1000 in each column at the term of melting ice, which 
ig a point the least, perhaps, of any other in the whole scale of 
temperature affected by external causes; and which, therefore, 
appeared to me to be the fittest for being the unity of the scale. 
By putting the term of melting ice 1000, we also assimilate this 
scale of temperature as nearly, perhaps, as convenience will allow 
us, to the scales more commonly in use ; for supposing the elastic 
forces or the volumes of gas at the extreme temperatures of the 
fluidity of water to be as 8 to 11, there will be 1723ths of these 
degrees of temperature to correspond with 180 of Fahrenheit’s, 
which, with respect to extent, have been found to be very con- 
venient in practice. : 
Another advantage seems to arise from this construction of 
these columns, which is, that if future observations should give 
a ratio in the volumes or elasticities of a given portion of gas, at 


the temperatures of water freezing and boiling, different from 


that of 8 to 11, there will be no necessity for making any differ- 
ence in the arrangement or relation of these two columns; it 
will be only to put the boiling point a little higher or lower, as 
experiments may direct. . 
he fourth column is the temperature of the air thermometer, 
. according to Fahrenheit, adapted to the expansion of air in the 
E2 . 
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third column. It is computed from the formula os x (v— 1000) 
-+- 32, in which v denotes the volume of the gas, 1000 being its 
‘volume at 32° of Fahrenheit. In these numbers I have carried 
‘tthe calculation.to tenths of a degree only, which is as near as 
we.can generally depend on.experiments, or, perhaps, nearer. I 
‘have likewise, in the first.800 degrees, thought it.sufficient to 
compute the Fahrenheit temperature to every hundredth of our 
adegrees, From hence to 900, or 100 below the zero of Fahren- 
sheit, I have caloulated them to every 10th degree, thence to a few 
degrees above the boiling of mercury to every degree ; for about 
90 degrees afterwards to every 10th degree; and afterwards t 
‘every 100th. - 

‘Though I have thought it sufficient to carry the comparisoh 
-between the true temperature and Fahrenheit’s indications to 
10ths of a-degree ouly, yet.in order that those who choose 
carry it to hundredths, 1 have computed it at every 10th degree 
to hundredths, and placed the difference of the 10 degrees late- 
rally between the two 10 degrees. 

‘By the help of these differences, und Table I. the true temper- 
ature to 10ths.of a degree, may be found, corresponding to any 
temperature of Fahrenheit ‘within the limits calculated, and vice 
versa; amd by the.help af the numbers under the titles of ‘ Elas- 
ticity .or Volunie-of.Gas,” and Table II.-the Fahrenheit tempera- 
ture carresponding to any :true temperature may be taken out to’ 
any degree of-aecruracy, or the contrary. 


PABLE I. ' TABLE iI. 
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570° | 324-9. 
' 80° | 36-4 
90 | 481 
600 | 60:0 | 275-2 
10 } 72) 
20° | 84:4 
30 | 969 
40 | 4096 
50: | 92-5 
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10 | 48-9 
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10 | 504-1 
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Ditto at Quebec ---- 
Ditto at Stockhulm. 


‘|| Ditto atCopenhagen.|' 
Ditto at Paris --.+.. 


Ditto at Edinburgh. 
Dittoat Dublin ---- 





Ditto at London ---- 


"Ol pitto at New York. 
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-, L112 |1236-544)145 
Mean die ; 83°3 & 13 
3-025) 63 14 
5136} 7:3 15 
« 7°249| 8:3 16 
9:364| 3 17 
9)1123-481} 90°3 18 
° 1°33 19 
Q°4 1120 
3°4 l 
4-4 2 
5:4 = 3 
64 9 4 
75 « 5 
Ether bolls «+--+... 8°5 6 
9°5 1 
Phosphorus melts -- 100°5 8 
‘ 107 1°55 9 
2°6 1130 
' 3°6 1 
ATS 2 
57 3 
67 © 4 
78 5 
8°8 6 
§°8 7 
4°241/110°8 Alcohol boils. --.-+«- 8 
108 11-87 9 
- 12:9 1140 
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16-0 3 
il = 4 
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4°9 | 
60 2 
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Sl o 4 
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5°449|140°2 6 
Bees’- War weiter -:- , 2°3 . 8g 
1110/1252 100} 3-41 9 
hl ‘ . 45 1170 
(To be continued.) 
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-Artricte X. 


Qun.the Chemical Examination, Characters, and: Natural. Hes 
af: Arragonite, explaining also: the: Causes of the different. 
Specific Gravity of zs. different Sub-Vartettes. By Edward: 
Daniel Clarke, LLD. Protessor.of Mineralogy in the Univer- 
sity of Cambridge. oo 


(To the Editor of the Annals of Philosaphy.) 


_” SIR, Cambridge, June 19, 1821. 

_AxouT the time that Mr. Belzoni published the interesting 
volume of his Travels in Egypt, he sent to me for examination a 
fragment of the magnificent Sures, which he discovered in the 
sepalehres of the kings of Thebes, and which -has excited so 
“much curiosity, from the description given of it by this enterr 
|prising traveller. According to his account of that Soros, -no. 
relique, even of Kgyptian splendour, has yet been found. of a 
more marvellous nature. It is of one integral mass, ofa polished 
|  translucid stone, which he believed to Be oriental alabaster,* 
covered. within and without with hieroglyphics, cut in the sur- 
face of the stone, and afterwards filled. with a blue pigment, 
which. yet remains in the several cavities. After a careful exa- 
| - mination of this supposed alabaster, I had the satisfaction-to 
inform Mr. Belzoni, that the material used by the. ancient The-- 
bans, in the construction of this beautiful Soros was yet more 
remarkable than he had imagined ; for that it conpisted of one - 
entire mass of arragonite. . As no.instance had. ever occurred in 
’ the present state of our knowledge respecting, arragonite, where 
this. mineral had been before observed in equal magnitude, the 
opinion I had given of it was of course liable to be called in. 
question ; but it was soon afterwards confirmed by the testi- 
many of one of the most illustrious.chemists living, who consi- 
dsred that no doubt whatever as to the real nature of: this: 

| substance could be entertained. . | 
| ’ .In.the examination, however, of the. stone used in the con- 
‘strrction of the Theban Soros, were not, the other characters 





Has ae oe p has anya” 


 _ *Bhe-terms eriental and occidental alabaster ere usvally applied to two distinet spe- 
\ digs of minerals. The oriental, or alabaster of the ancients, is a carbonate of lime. The 

, Oeas _or alabaster of the moderns, is a sulphate of lifne. | _ 
+ This curious blue pigment is instantly-reducible upon pipe-clay with a little borax 
, t08 bead.of pure copper, using the commen blewpipé. - ¥t-ls, however, insoluble in the 
mitrig, spuriatic, and nitremuriatic acids, being s frit; er‘glass;’ which contains oxide of 


4 


COPE: 
{ Ba; Wollason, to whom I transmitted a few only of the specimen I had‘ 
- reeetveal: from Mr. Belzoni, immediately pronounce" te be-chauz carbonatéé: dire. 
| << ‘Fhemovolty,’” said he, ‘consists in the mayritude of the epecimen : One is led toast: 
how lange it may not be found? Why may there not be mountains of arregonttic: 
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decisive as to its being arragonite, its specific gravity might 
excite a reasonable hesitation; because, although it agree with 
the specific gravity given of arragonite by Brochant,* from 
Gellert ; namely, 2°7; this does not correspond with Haiiy’s 
statement,+ which makes the specific gravity of arragonite as ' 
high as 2°9. . But the discrepancy, as will further appear in the 
sequel, admits of obvious explanation ; the one being the spe- 
cific gravity of stalactite arragonite ; the other, namely, that of 
Haiiy, the specific gravity of crystallized arragonite.f 

Previous to any additional remarks upon the nature of a sub-. 
stance so paradoxical as arragonite is allowed to be by all mine- 
ralogiats, it will be necessary to define specifically the identical 
mineral to which this name. is here applied. By arragonite is 
intended a variety of carbonate of iime fistinguished from com- 
mon lime spar in the following characters: ~ oe , 

1, Superior hardness, being hard enough, i some instances, 
to scratch glass; but in all to make a deep incision into Iceland | 
spar, and even to cut fluor spar; therefore called chaur car- 
bonatée dure. : . 

2. Superior specific gravity when ‘crystallized. _ 

3. A gcopiform ‘structure, often exhibiting diverging fibres, 
radiating from a common centre. te ae 

4. Small fragments rendered. opaque and friable in the flame 
of a common candle exhibiting also a mouldering dispersion, into 
particles by nieans of the common blowpipe. This mouldering 
dispersion into particles by,means of heat is mote particularly 
charactenatic of the crystallized varieties of arragonite. It 
nevertheless. belongs to the radiated arragonite. in stalactites, at 
the cavern.of Antipgros. | ; | , a 

5. Phosphorescenee,.. with. a. green slight. -This property, 

however, canyot. be considered.as discriminative ; . because , it 
is also possessed by someof the sub-varieties of common ¢ar- 
bonate oflime.. ...,,., =, . i, 

6.'Irreducible. by fracture into the primary form of carbonate 
of limg.. Either. exhibjtigg: rhombi more obtuse, than those, of 
common carbonate of lime 5. or, in some instances, disclosing no 


¢ 


rhomboidal fracture... 


_ As long as arragonite shall continue to offer the only anomaly 
in Haiiy’s theory of crystallization, and the cause of that anomaly. 
shall continue to baffle the researches of chemists, 30 long. wh 
it be regarded as the most remarkable of mineral bodies. “ The 
analysis of no miieral,” ‘says Prof. Cleaveland,§ “has ever ‘pO 
fo, i ee a ay ' bo ro ne Yoga at 

« Traité de Mineralogie, tom. top. baT...-- Paris, 3808... 04 ha en} Pr 
_ + Traité de Mine te, tom..iy.. (4te- Edit:) p 240. Paris, 1801,. ; ee oe ote 
. ~ Lecaractére de la pésanteur est nécessairement soumis 4 quelques, vasiations, soit 
a raison des diférents mmélanges,: qui petivent se yeneoniren, dans Jes substances.qu’on 
examine sous ce rapport, soit 4 raisou de la réunion plus ou moins exacte, entre elles, de - 
toutes les molécules. intégrantes qui sont entrées dans leur formation,—(Bournon, Tmité, ‘ 
dc. vol. i. p. 14. Lond. 1809.) a 

§ Treatiseon Mineralogy and Geology, by Prof. Cleaveland, p.180. Boston, 1816, 
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much exercised the talents, exhausted the. resources, and dis-: 
appointed the -expectations of the most distinguished chemists’ 
in Europe, as that of arragonite.” Fortunately the appellation: 
bestowed upon it by Werner, who first separated it as a distinct ° 
species from lime spar, being merely borrowed fromthe name of- 

e Spanish ‘province, Arragun, in which it was originally found, ° 
is not hkely to'‘convey any false ideas of its chemical nature, or 
to perpetuate the errors of those chemists whose ingenuity- has 
been hitherto baffled in their endeavours to become acquainted ° 
with its constituents. Kirwan, 27 years ago,* conjectured that 
it contained strontian ; and Prof. Stromeyer, of Gottingen, has 
discovered strontian in some of the sub-varieties; but 1t remains - 
to be proved whether strontian be an essential, or only a casual 
constituent of arragonite.. Mr. Holme, in a series of very 
accurate and elaborate experiments upon arragonite, proved that 
it contains a ceitain portion of water as essential to'its chemical - 
composition; but he was unable .to- detect a single atom of. 
strontian.{ In the uncertainty, ‘therefore, still subsisting with 
regard to its chemical nature, it will be expedient to show how 
much is yet known of its natural history, and what the different 
appedrances are which constitute its several sub-varietiés. 

When it was first discovered, ‘froth its reseiublance to chloro- 
ptidne in-its phosphorescence ‘when heated, ‘it was behteved to 
contain, fluorie acid:t ‘This opinisn’is noticed'’by. Baron Born 
i¥‘his Catalogue Raisonneé, - which’ was pubhshed at Vienna 
in’ the yéar. 1790 ; ‘and -he ‘cites: Orell’s ‘Chemical ‘Annals for: 
the year 1788, to show from Klaproth’s analysis of arrago~ : 
nité; that the opinion ts erroneous.§’ In: Raroh Born’s Catalogue, . 
arragonite, for (he first time, is made to class ‘among the'¢arbon-- 
ates of find: He culls it “ spath caltuire, prismatique, vidlet et . 
blaric, é prisme hexaédre tronqué net; des limites entre l Arragone et 
Vaténce'bh' Espagne.”*'- For a long tinie the’ insufar hexagonal 
crystals described by De Born, and brought from Spain, ‘were 
thé ‘only examples of'arragonite khown to mittéralogists. They — 
wére usually sold-at very considerable prices } Sometimes as hig 
ds'a guitiea dach ; and‘owing to the deinand, evens for these,|} the 
dealers in mineralogy anxiously sought, in sales; and other places, . 
for spetinieris of arragonite, which they commonly denominated 
“hard spars” ‘having no other criterion’ than itshardness to 
lishinguish it from. common lithe spar, both effervéscing:in acids, 
a aes nae etre eat . 
“See Observation on Arragonite, lopether with it Analysis, by ibe Ret. John 
Holme, AM. FLS. as read before the Linnean Society of London, April 6, 1813. 

t I possess a mineral exhibiting’ an- intermediate, phenomenon: between:tommon cin- - 
non spar and arragbriite,’ 1 canhot be converted into lime by the blowpipe.. “Owing 
td ‘its phosphorescetice; and the: resemblance of its'crystalline: form.to apatite, it was, 


considerdéd in Coparthages is*# phosphate of-Hme.:' This mineral came from | 
ne Catalogue Methodigte et Raisonned, &e. par M. de Born, tom, i. ps 32). Vienna, 
80: * ° oan wt beeey or elt _ "OS rt, C ftag 7% ed : coe ove . oof 4 


“ La plupart des Cristaux. isolés,” SAYS Count Bournon, $¢ ont, teés-reres.”-—-Ca- 
e deta Collection Mineralogique, p. 10. A Londres, 1813. 
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and. both being reducible to lime by the blowpipe. One of 
those-dealers, visiting himself the part of Spain where arragonite 
ig: found, afterwards imported: into this country, a number of 
sub-varieties, differing in their form and structure from the large 
hexagonal crystals of this substance... We then became 
acquainted with plumose arraganite, spheroidal arragonite, and 
even earthy arragonite. Presently. all those stalactites from the 
mines of Styria, and other places, which had been placed.in 
cabinets among the carbonates of lime, under the name of ios 
Jferri, because found in iron mines, being found to possess the 
characters of arrayonite, were added to the list of the sub-varie- 
ties of this mineral under the name of coralloidal arragonite,. To 
thi’ great increase in the number of the sub-varieties of arragon- 
ite may, perhaps, be owing the observation of Brongniart, that it 
appeared to him to be impossible to fix any precise boundary 
between arragonite and the other varieties of carbonate of lime.* 
The hest chemists are, however, unanimous in their opinions as to 
the propriety of distinguishing these minerals from each other. 
In the year 1814, .our Professor of Chemistry, the celebrated 
Tennant, discovered arragonite among the stalactites that had. 
been brought from the cavern of Antiparos, in Greece; and 
soon afterwards, it was proved by Mr. Holme, that the stalac- 
tites, from the same cavern, which Mr. Hawkins had presented 
ta.the Woodwardian collection, were also of arragonite. The 
remarkable discovery of Professor Tennant (while it proved, 
contrary to the opinion of the most eminent mineralogists and.- 
chemists of the day, that arragonite might result from a simulta- 
neous, process with that by.which calcareous alabaster is depo- 
sited, and that the stalactites, both of one and of the other, 
might be found suspended from the roof, or investing the sides, 
of the same cavern), tended to throw great light. upon the 
natural history of this mineral. It strengthens the opinion, that 
whatever may be the distinction between the two minerals, their 
difference is not of a chemical nature. It also proves, that 
masses of. equal magnitude with any masses that have hitherto 
been discovered of calcareous alabaster may also reasonably ba 
expected in arragonite. Consequently, it may be considered, as 
having, as it were, opened the door for the discovery made by 
Mr. Belzoni, as. far as it affects the science of mineralogy ; 
beeause, by anticipation, it. established the probability - that. 
masses of arragonite equalling in magnitude even that of the 
Theban Soros, would afterwards be recognized as of genuine 
arragonite ; and in the inspection of the substance of this Soros, 
notwithstanding its enormous size, it is evident that it was ori- 
ginally deposited by the stalactite process. This appears in.the 
variety of translucid zones and layers which it exhibits, and 


“4 Tl ne nous a pas paru possible d’assigner des limites précises entre l’arragonite et - 
Jer ‘autres | variétes- de chaux carbonatée.”-—(Traité de Mineralogie, tom. i, p. 220. 
aris, ! -) ° os - - “3 
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which ‘caused it, as a carbonate of lime, to be confounded with 
‘common calcareous or oriental’ alabaster. ‘Its chemical ‘and 
mineralogical characters are all of them those of arragonite ; and 
it possessés the discriminative marks which have been before 
stated as proofs of the identity of this mineral: It dissolvds 
with vehement effervescence in pure muriatic acid, without 
leaving any insoluble restdue. _When sulphuric acid is added 
to the solution, a disengagement of the ‘muriatic acid imme- 
diately ensues, and the residue is a sulphate, which, as it 
is not wholly soluble m dilute muriatic acid, and from other 
trials,* seems to contam sulphate of strontia; but this requires 
further examination: ‘Its specific gravity is 2'7. The specific 
gravity of the arragonite stalactites of Antiparos varies in the 
differént specimens’ from 2°9 to 2:7 and 2°6, the difference 
wholly depending upon the degree of crystallization which the 
‘mineral has experienced. When the crystallization is perfect, 
the specific gravity amounts to 2°9, because those stalactites ih 
which an incipient crystallization only is discernible, are of a 
more porous nature; the same degree of density does not take 
face’ in the mineral, air being admitted and held bétween the 
different fibres and ‘layers. For this reason, the specific gravity 
of the solid hexagonal crystals of arragonite from Arragon equals 
always 2-9; but the arragonite of the Quantock Hills Cavern, in © 
Somersetshire,} is exactly 2°71, as estimated both by our present 
Professor of Chemistry, the Rev. IT. Cumming, and by myself; 
thereby agreeing with the specific gravity of the arragonite ofthe 
Theban Soros, discovered by Mr. Bekoni. The specific gravity also 
of the common coralloidal arragonite, or flos ferri, deserves to 
be noticed ; because no account of it has yet heen published ; 
which made me the more desirous of making the experiment. 
For this purpose I selected a specimen from the mine$ of Styria, 
weighing 682,%,ths grains. By immersion in pump water, the 

weight lost amounted to 250,5,ths. | oe 
Consequently its specific gravity being 2°725'sttikingly corre- 
sponds with the specific gravity of ‘the arragonite ’ from the 
Sometsetshire cavern, and also with that of the remarkable Soros 
which has given rise to the preceding observations. © | 
From all, therefore, that has been now adduced, it is plain that 
thé same specific gravity does not apply to all the sub-vatieties of 
this remarkable mineral; but that its specific gravity may be 
grédter or less as crystallization is more or less advanced. Some 


* The insoluble sulphate, after being exposed to the action of dilute muriatie acid for 
the sulution of the sulphate of Hine, was exposed to a red heat in a plxtinum brucible, 
and.sgain placed i dilute mnriatic acid. 1t was then:culcined st a yery: high tempera 

dfound ta he soluble distilled water; but bempex jod tastmospheric ar, a white 
patee was speedily formed upon the surface which fell to the bottom, another and 
‘another pettiche suéceeding’, until the whdle sutstance in solution was precipitated.” This 
precipitate tinged the flame of burning alcohol of a purple hue, and was, therefore, 
bdieved: ta be edrbunate of strontian. aan 

About seven miles from Bridgewater. 
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remarks which I had made upon this subject were submitted to 
the Cambridge Philosophical Society soon after the fragment of _ 
Mr. Belzoni’s Egyptian Soros arrived in Cambridge. Since that 
. communication was made, having been occupied in the exami- 
-nation of some minerals that were brought by Humboldt from the 
- Andes, I found one that had been labelled “ Quartz passing 
into onyx.” Externally it resembled Cryolite so much as to 
deceive a very eminent mineralogist. It had been found upon 
-Chimborago in the kingdom, of Quito at an elevation of 17,000 
.feet above the level of the sea. It is barely hard enough to 
scratch glass ; but its lively effervescence in acids, added to its 
character before the blowpipe, soon made me acquainted with 
its real nature. It is in fact a very curious sub-variety of arfa- 
.gonite; and jt has the unusual property of assuming, first, .a 
Black, and afterwards an ochreous yellow. colour, before the 
blowpipe, owing to a portion of iron which it contains.. The 
specific gravity also of this mmmeral from Chimborago is 2:7, As 
it differs from all the other sub-varieties of the hard carbonate of 
lime in the change of colour which it sustains by the action of 
heat, we may venture to give ita name, founded on its logality, 
and call it Chimboragite, although, perhaps, it may be some time 
before any additional specimens of it can be procared. we 
| . Epwarp Danses CLagKkg, 


| Articie XI. 
On the Carburet of Nickel. By. Mr. William Rose. 
(To the Editor of the Anyals of Philosophy.) 


SIR, | _ Manchester, June 8, 1819. 

ABouT a year ago, being desirous of obtaining a specimen. of 
pure nickel, 1 prepared some of the oxide from the impure nickel 
-of the shops, following pretty nearly the process given by Dr. 
Thomson in the first volume of the fifth edition of his System of 
Chemistry, p. 391. The oxide I mixed with a small quantity of 
owdered resia, and made it into a paste with oil; it was intro- 
‘duced into a charcoal crucible, which was placed in sand in an 
,earthen one ; to this a cover was adapted, and secured by a lute 
of pipe-clay and sand. In a day or two, when the luting had 
become dry, the crucible with its contents was placed in a 
powerful forge, and exposed to the most violent heat 1 could 
‘raise for about three-quarters of an hour. By this process, I 
expected to have a compact bright button of nickel: however, 
I only obtained a piece of imperfectly fused metal, having the 
aspect of plumbago, and soiling the fingers precisely as that 
substanoe does. I was desirous to get rid of this plumbago-like 
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substance, a considerable portion of which was disseminated 
through the whole mass, and thought, that by again exposing it 
to a strong heat, in a clean. earthen crucible, without any char- 
coal, when it was melted, the substance would rise to the sur- 
face. I, therefore, pet it a. second time into the forge without 
any admixture of carbonaceous matter, and Kept it in an intense 
‘heat for some time; however, the effect was not what I had 
- anticipated ;—the piece of metal was certainly semewhat denser, 
- and a portion of. the substance had come’ to the surface of it, 
giving it the appearance of being coated with iodine, or mica- 
- ceous iron ore, but it was so deficient in ductility, that I could 
“not hammer it into a plate beyond 1-10th of an inch in thickness 
- without ‘¢racking.' 1 was discouraged in my urdertaking, and 
‘gave up. the idea of possessing a specimen of pure malleable 
‘nickel. The piece of metal 1 wrapped up in a bit of paper, and - 
laced it among my other chemical substances. ‘I had almost 
‘ forgottenit, when, ashort time ago, inlooking for some other sub. 
' stance, it accidentally attracted my attention. Onexamming it with 
“a little reflection, it Struck me that this plumbago-like substance 
4a a trae compound of carbon and nickel, ora carburet of nickel. 
‘No such compound ‘has ever been described, I believe, in 
any of our: chemical treatises; and indeed I am not aware 
-any of our chemists have said a word as to its existence, except 
Dr: Thomson, who does just observe, that a combination of this 
‘nature has been hinted at, but, if I recollect right, gives it as his 
- opinion that a real carburet of nickel has not hitherto been dis- 
covered. ms 

‘Within these few days, I have perused M. Tupputi’s memoir 

upon nickel (see Annales de Chimie, tome-Ixxviil): he plaint 
‘intimates that this metal is capable of uniting with carbon. It 
seems rather singular, that the French chemist’s observation 
should have met with so little attention; and as the circumstance 
of my meeting with this curious substance appears to verify his 
‘‘yemark, I have ventured (though with no little diffidence I assure 
you, Sir, for Iam quite a young chentist) to address you on the 

subject. | cS 
Tinclose you a small quantity of the substance to operate upon, 
-if you think proper, and to discover whether I am correct in my 
‘conjecture. Jt has been pulverized. I procured it by exposing 
‘the whole mass to the action of «dilute nitric acid ; the metal was 
dissolved, and it remained at the bottom of the vessel unaltered. 

I am, Sir, yours, with the greatest respect, 
| Wi. iam Ross. 
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ARTICLE XI. 
ANALYSES OF Books. 


A Geological Classification of Rocks, with descriptive Synopses of 
the Species and Varieties, comprising the Elements of Practicel 
Geology. By John Macculloch, MD. FRS. FLS. Vice Preg. 
Geol. Soc. Kc. Kc. Kc. . 


Ir is probably known to our geological readers, that, except- 
“ing some very imperfect attempts towards a.work.of this nature, 
no classification and description of rocks has yet been published.’ 
The want of one has been much felt by every geological student, 
and the present publication is intended to supply it. 

Dr. Macculloch has adopted a geological], plan for the olassifi- 
cation of rocks, and defends the superior advantages of it in an 
argumentative chapter of some length .at the commencement 
of his book. Our readers are probably aware that the cele- 
brated Brongniart had some time ago adopted a plan founded 
on the mineral characters of.rocks. Dr. Ms plan is, therefoge, 

similar to that of Werner, but he has made many important 
variations in the: arrangement,:'as well as some considerable 
additions to the families 9f rocks. The principal difference in 
his method of arrangement will be found in the: divisions of 
unstratified rocks which he has given, and which those who have 
read his-work on the Western Islands of Scotland would naturally. 
have expected to find. oo | , 

A number of prelimmary chapters are occupied in general 
details respecting the natural history and characters of rocks; | 
and some space is also occupied in a plan for facilitating the- 
student’s labours by-collecting their general mineral characters — 

‘in certain groups, and in-an account of the characters of the 
classes into which rocks-have been divided. . 

The remainder of this work is occupied in the descriptions of 
the families, and of all-the varieties appertaining to each, whic 
the author seems to have thought requiring description, or 
deserving of it. To give our readers a general notion of the 
author’s views respecting their families, or groups of rocks, we 
subjoin his tabular view : . a 


Primary Cuass. 
Unstratified. 
Granite. 
Stratified. 


Gneiss, — Chlorite schist, 
Micaceous schist, Talcose schist, 


7 See t— 
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_ PRIMARY CLass. 


¢ 


(Stratified continued.) 
Hornblende schist, .. .. . Diallege rock, 
Actinolite schist _ Limestone, 
Quartz rock, Serpentine, 
Red sandstexe, Compact felspar. 
_ Argillaceous schist, . 
7% 
SECONDARY CLAss. 
Stratified. | 
Lowest (red) sandstone, Limestone, 
Superior sandstone, Shale. 
Unstratified. 

Overlying (and venous) Pitchstone. 

rocks, | 
a Occasional Rocks. . 
Jasper Gypsum, | 
Siliteous schist, _ Conglomerate rocks, 
Chart, Veinstones. mg 

Appendts.. a 

Volcaniz rocks, - . Alluyia, | 
Clay, mazle, sand, © . Lrgnite, sf 
Coal, Peat. - w 


. Kor the purpose of describing these different families consist« 
ently with his plan, a geological preface, .a history. of the rela 
tions and general geologieal characters of each, is.given. .. Thaw 
part of the work contains the elements of geology, ae far as: it. 
relates to rocks ; those parts which relate to actions and eventa,, 
amd to geological: causes or theories, being, resatved-fon.a geustak 
ayetem of geological science, which the author, in hie prefees,. « 
ipsinuates to be nearly ready for publication. : 

‘Fhe geological history of each. family is. followed by a.aynep» 
tical table of all the varieties or species usually included under. 
it, in which. the author. has introduced minute descriptions of all; 
thos¢ which he professes to have thought deserving: of notice, 
and within his reach. These descriptions are ef sacha natare: 
ae to enable a student to. verify sach specimens ashe may have 
to examine, and to refer them to their generic place, or to that 
witich.they hold among the families here adopted. | _ 

A specimen of this work; namely, that part which belongs to 
gneia, will be found in his work: on: the Western Islands ; and 
ae out: limits will not now admit of a: more full detail of hie plan 
and its execution, we shall defer it to some fotura number ; bus. 
in‘ the mean: time recommending this work as highly worthy of 
the. notice and. examination of geologists... 

New Series, vou. 11. F 
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II. Journal of a Voyage for the Discovery of a North-west Passage 
from the Atlantic to the Pacific, performed in the Years 1819, ° 
1820, tn his Majesty’s Ships Hecla and Griper, under the Orders 
of W. E. Parry, KN. - 


Ir would be inconsistent with our plan to enter at any length 
into an analysis of this interesting work ; but there are some 
parts of it more particularly connected with scientific objects 
which we have thought would be-acceptable to the reader to 
see briefly stated as notices. It is but justice to observe that. 
Capt. Parry’s account of his arduous and perilous undertaking is 
written in a clear and manly style. 


On the Variation of the Magnetic Needle. 


Capt. Parry observed that, from the time he first entered Sir 
James Lancasteér’s Sound, the sluggishness of the compasses, as 
well as the amount of their irregularity produced by the attrac- 
tion of the ship’s iron, had been found very rapidly, though 
‘uniformly, to increase as he proceeded to the westward: -this 

irtegularity became more'and more obvious as‘ he advanced 
to the southward. . The rough magnetic bearing of the sun at 
noon, or at midnight, or when on the'prime vertical, as compared 
with its true azimuth, was sufficient to rénder this: increasing 
inefficiency of the compass quite apparent. — e 


It was, thereforé, evident, that a very material change had 
taken place in the dip, or the variation, or in both these pheno- 
mena, which rendered it not improbable that he was making a 
very near approach to the magnetic pole. He afterwards wit-: 
nessed the curious phenomenon of tlie directive power of the: 
~ needle becoming so weak as-to be completely overcome by the: 
attraction of the ship ; so that the needle might now be said to. 
point to the north pole of the ship. . It was only, however, in. 
those compasses in which the lightness of the cards, and: great : 
delicacy in the suspension, had been particularly attended to, 
that even this degree of uniformity prevailed ; for, in the heavier 
cards, the friction upon the points of suspension was much too* 
great to be overcome.even by the ship’s attraction, and the 
consequently remained indifferently in any position in whic 
they happened to be placed. - 

‘ Captain Sabine afterwards observed when on shore at. Prince. 
Regent’s Inlet on Aug. 7, for the purpose of making magnetic 
observations, that the directive power of the horizontal needle, 
undisturbed as it was by the attraction of the ship, was even 
here found to be so weak in his azimuth compasses, which were: 
the most sensible, that they required constant tapping with the. 
hand to make them traverse at all. _ 

. At Martin’s Island on Aug. 28, the dip of the magnetic needle: 
was 88° 25’ 58”, and the variation was now found to have 





« 
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changed from .128° 58’ W. in the longitude of 91°48’, where | 
the last pbservations on shore had been made, .to 165° 50’ 09” 
E., at this station, so that in sailing over the space included 
between these two meridians, they crossed immediately to the 
northward of the magnetic pole over one of those spots upon the. | 
globe, where the needle would have been found to vary to 180°; 
of, in other words, where its north pole would have pointed due 
south. This spot would, in all probability, at this time be somé | 
where not far from the meridian of 100° W of Greenwich. Capt. | 
Sabine remarked, in obtaining the observations for the variation, ’ 
that the compasses, which were those of Capt. Kater’s construc- . 
tion, required somewhat more tapping with the hand to make 
them traverse than they did at the place of obsérvation in Prince 
Regent’s Inlet on August 7, where the magnetic dip was very: 
nearly the same; but that, when they had settled, they indicated 
the meridian with. more precision. | . 7 

The azimuth conipasses used in these observations were of.’ 
Capt. Kater’s improved construction. These compasses were | 
originally constructed for the voyage of discovery in 1818, and © 
age described in the Philosophical Transactions for 1819, a fur-_ 
ther improvement having been made in them. during the equip- 
ment of this expedition. - 7 I 

In the course of these observations, two objects were designed 
to be. kept .in view ; it was requisite, first, for the purposes of 
navigation, that the amount of the variation on the courses. 
steered by. the ship should be known, that her true direction — 
might. be deduced from that indicated by the compass; and, 
secondly, to these necessary observations, it was desired to add 
such as could be made without material inconvenience or delay. 
with the: ship’s head placed on other points than those of her 
immediate eourses, for the purposes of. exemplifying more 
extensively than had been done heretofore .the irregularities 
which take place in the direction of compass needles in conse- 
quence of the attraction of the iron contained in ships. 4 
~ {It was.evident.from a course of experiments that the common 
centre of ‘attraction of the ship’s iron was forward and ve 
nearly a-midships ; and that, consequently, when the ship’s he 
was north or south by the compass, the direction of the earth’s 
magnetism.and of the local attraction coinciding, the compass ‘ 
indicated the true magnetic bearing of objects. 

The true variation of.the needle, therefore, could be at all 
times ascertained by.azimuths observed with the ship’s head, or - 
either of those points; when the error with which the result - 
might be affected from local attraction might be reasonably 
expected not to exceed the other incidental errors to which suc 
observations are ‘necessarily liable. ‘The irregularities in the 
direction of: the compass proceeding from the ship’s iron occa- 
sioned no other practical inconvenience in her navigation than a 
little additional trouble in computing the day’s works. 

. r2 ~~ 
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An Account of the Experiments to determine the Acceleration of 
oe the Pendulum in different Latitudes. mo, 

The nature of these experiments may be briefly described to 
consist in ascertaining with the utmost possible accuracy at differ- 
ent stations, the latitudes of which are correctly known, the num- 
ber of vibrations which would be made by a certain pendulum in 
a given time, were it placed at the level of the sea, in vacuo, and 
at.a certain temperature, This, purpose is effected by setting u 
a‘clock containing the pendulum in a convenient and protecte 
situation, and by observing the number of vibrations which it 
makes on an average of several intervals of 24 hours each, accu- 
rately determined ; the actual circumstances of the temperature, 
pressure of the atmosphere, arcs in which the vibrations are 
performed, and the elevation above the sea, being carefully 
noted, and their effects in retarding or accelerating the vibrations © 
calculated and allowed for. This operation, which is sufficiently 
simple in description, proves less so in the performance, by rea- 
son of the extreme accuracy which is required in the results, 
and of the many causes whereby slight errors may be intro- 
duced, which demand the utmost precaution and watchfulness 
to guard against. . 

e squares of the number of vibrations in 24 hours in the 
different latitudes are to each other as the force of gravitation in 
such latitndes ; and the difference between the polar and equa- 
torial diameters is deduced from the acceleration obtained by 
comparing the observations at each station successively wit 
those at all the others. os 

Tivo clocks were used in these experiments, being the pro- 
petty of the Royal Society, and the same which accompanied 
_ Capt. Cook round the world. The pendulums were prepared by 
‘Capt. Kater, being-each cast in one piece of solid brass, and 
vibrating ona knife-edge of hard steel, on agate plates ground | 
into portions of hollow cylinders. | a 

The experiments were made in the present voyage, and in the 
preceding one in 1818; one only of the clocks was employed 
on the first voyage, but both in the second. | CO , 

The stations at which the experiments in 1818 were made 
are as. follow: | | | ae 
At Brassa, one of.the Shetland Islands, lat. 60° 09° 427 0’” N. 
AtHare, or Waygat Island, in Davis’sStrait,lat. 70 26 15.0.,N. 
. At London, lat. .........cccceaccceveses Ol St 08. 4 Nz 


The stations of the present voyage were : 
In Landon, latitude as before. | 


At Melville Island, in the Polar Sea, lat.... 74 47 14 36 N. 
And again in London on the return. of the expedition. , 


‘ Phe observations of the second voyage are deserving of prm- 
cipal consideration for the following reasons : | 





.24 fioars each. 
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1. The arc of intercepted latitude was greater than between 
any two of the stations of 1818 ; the possible errors of observa- 
tion have consequently had a less influence on the accuracy of 
the deductions. . 

2. The employment of two clocks afforded a means of procur- 
ing double and corresponding results. Indeed as it happened 
fortunately that each pendulum would fit into either clock, four 
corresponding results were obtained for the acceleration between 
London and Melville Island. 

3. The number of vibrations made by the clocks in London 
was ascertained by two distinct series of experiments, one 
before the departure, and a second after the return of the expe- 
dition ; the very near agreement of the results on these occa- 
sions proving that. neither of the clocks, nor any part of their 
apparatus, had sustained any injury during the voyage, affecting 
their rate of going; as well as affording a satisfactory inference 
of the conifidence which is due to this mode of experiment; the 
riumber of vibrations in 24 hours in London was ax follows : 


‘Vibrations in a mean solar day. 


| fJanuary, 1819........ 86392-5673) erang.ak 1 
Glock 1. 4 Drecouter, 1820 ..,..... 363923353 } 86392-4513 
“49 f March, 1819........ 86496997 ore 
Clack 2. { December, 1820 ........ 86496-9741 } 86496-9885 


“4, From the time which was allowed for the experiinents at 
Melville Island being fully sufficient for their completion, the 
rate of each clock being determined by a mean of85 intervals of 
’ And, lastly, from the correspondence in the results obtained 
by the two clocks; the daily acceleration ‘of the one, on a mean 
of the experiments with both pendulums, being 74°8151 vibra- 
tions, and by the other, 74:6528 vibrations. The mean of the 
two, therefore, 74-734, is considered as the true acceleration of 
a -pendulum between the latitudes of 51° 31’ 087 4” and 
74° 47° 14” 36’ N. | 

‘By comparing; in a similar manner, the experiments made in 
the voyage of 1818 with each other, the acceleration of the pen- 
dulum between the several stations at which it was ‘tried, has 
been obtained as follows : 


Vibrations in a mean solar day, . 
Between London and Brassa . ........+2++ 33°107 


- London and Hare Island. ........ 65°2386 
Brassa and Hare Island .......... 32:1316: 


The followitig table contains the deductions which have beesr 
-obtained by calculation from these several results : 
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: _-Diminutionof gravity ve pe 
- . . From the accelera a Ellipticity of the. 
z . = ‘between mn qunton pole to the . Pear 

. London and Brassa. ...... °0055066 ......06 ates 

> - London and Hare Island.. °0055139 ........ apg 
Brassa and Hare Island. .. °0055082 ......0. appz. 
‘London and Melville-Island -0055258 ........ st5¢ 


Aurora Borealis. 


» Onthe evening of January 15, Capt. Parry.saw the only. very 
brilliant and diversified display of Aurora Borealis which occurred 
-during the whole winter, of which Capt. Sabine has given the 
' -following account : 7 a no, 
 .{ Mr. Edwards, from whom we first heard that the Aurora was 
visible, described it as forming a complete arch, having its legs 
.nearly north and south of each other, and passing a little to the 
eastward of the zenith. When I went upon the ice, the atch 
“had:broken up; towards the southern horizon was. the ordinary 
_ Aurora, such as we had lately seen on clear nights, being a pale 
light, apparently issuing from benind an obscure cloud, at from 
1X to twelve degrees of altitude,.extending more or less towards 
the east or west on, different nights, and at different times of the 
same night, haying no determined centre or, point of bisection, 
the greater part, and even at times the whole ofthe lummous 
appearance being sometimes to the east, and sometimes to the 
‘west of south, but-rarely seen'in the northern horizon, .or beyond 
the. east.and west points of the heavens. This corresponds with 
-the Aurora most commonly noticed in Britain, except that it 1s 
there as peculiar,to the northern as here to the southern horizon, 
‘occasionally shooting upwards in rays and gleams of light.. It 
was not distingyished by any. unusual brilliancy or extent on this 
occasion, the splendid part of .the phenomenon being detached, 
and apparently quite distinct. | oo, 

(The luminous arch had broken into irregular masses, stream- 
ing wrth much rapidity in different directions, varying conti- 
nually in shape and intensity, and extending themselvés from 
iN. by E.to S.. If the surface of the heavens be supposed to 
be divided. by a.plane passing. through the meridian, the aurora 
. was, confined, during the time I saw it, to the eastern side of the 

lane, and was usually most vivid, and in Jarger masses, in the 

SE than elsewhere. Mr. Parry and I noticed to each other 
that where the aurora was very brilliant, the stars seen through 
it were somewhat, dimmed, though this remark is contrary to 
former experience... , .... Do | 

“Lhe distribution.of light has been described as irregular and 
in constant change: the various masses, however, seemed to 
-have a tendency to arrange themselves into two arches, one 
passig near.the zenith, and a second about midway, between 
the zenith and horizon, both having generally a north and south « 


ry 
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direction, but curving towards each other, so that their legs 
produced would complete an ellipse; these arches were as | 
quickly dispersed as formed. At orfe time a part of the arch - 
near the zenith was bent into convolutions, resembling those of 
a snake in motion, and undulating rapidly; an appearance 
which we had not: before observed. The end towards the north | 
was also bent l#ie.a shepherd’s crook, which is not uneommon. 
It is difficult to eempare the light produced by an Aurora with 
that of the moon, because the shadows are rendered faint and 
indistinct by reason of the general diffusion of the aurora; but 
I should think the effect of the ome now described scarcely equal 
, to that of the moon when a week ‘old. ‘The usual pale light of 
.the aurora strongly resembles that produced bythe combustion 
-of phosphorus ; a very slight tinge of red was noticed on this | 
“occasion, when the aurora was most vivid, but no other colours . 
‘were visible. Soon after we returned on board, the splendid 
. part wholly disappeared, leaving only the ordinary light near the 
: frotizon ; In other respects, the night remained unchanged, but 
+ on the following day, it blew a fresh gale frdm the Nand NNW. 
This aurora had the appearance of being vety near us, and we 
listened attentively for'the sound which is/said sometimes to 
accompany brilliant displays of this phénonyenon ; but neitheron - 
_this-nor on any other occasion could’ any be distinguished.” 
No effect was produced by the autora on the electrometer, or 
the maguetic needle. - So : , 


_ Effects of Cold as observed by Capt. Parry at Melville Island. 
On Oct.29, the weather was calm and clear, ‘and we remarked 
_for the first time, thatthe smoke from the funnels scarcely rose 
at all, hut skimmed nearly horizontally along the housing, the 
thermometer having gqt.down to — 24°;and the mercury in the 
. barometer standing at 29°70 inches.: It now became rather a 
painful experiment to touch any metallic -substazce .in the oper 
air with the naked hand; the feeling produced: by. it’ exeetly 
.xesentbling that occasioned by the opposite extreme of’ intense 
heat, and taking off the skin from the part affected. We found 
it necessary, therefore, to use great caution in handling our gex- 
.tants and other instruments, particularly the eye pieces. of the — 
: telescopes, ‘which, if suffered te touch the ‘face, occasioned an- 
_ sintense burning pain; but this was easily remedied by covering 
them over with soft leather. Another effect, with regard to the | 
.uge_of instruments, began to appear about thistime. Whenever 
any instrument which had been some time exposed to the atmo- 
sphere, sd as to be cooled down to the same temperature, was 
suddenly brought below into the cabins, the vapour was instantly 
condensed all around it, so as to give the instrument the appear- 
.atice of smoking, and the glasses were covered almost instanta- 
neously with a thin coating of ice, the removal of which required 
great caution to prevent the risk of injuring them until it had 
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gradually thawed, as they acquired ‘the temperature of the 
eabin. hen'a candle was placed in a certain direction from 
the instrament, with respect to the observer, a number of 
minute spicula.of snow were also seen sparkhng around the 
instrument at-the distance of two ot three inches from it, occa- 
bioned, as we supposed, by the cold: atmosphere produced by 
the low temperature of the instrament almost .instantane 
congealing into that form the vapour which floated in its 
mmediate neignbourhood.” os He 

' At noon on Jan..11, the temperature of the atmosphere had 
get down'to-49° below zere, being nearly the greatest degree of 
eold Capt.:Parry experienced ; but the weather-being quite-calm, 
he.continues, ‘‘ we walked on.shore for an hour without ineon- 
venience, the sensation of cold: depending mutch mere on the 
degree of wind at the-time than on the absolute temperature of 
the atmosphere, as indicated by the thermometer. In several of 
the accounts given of those countries in whith an intense depree 
of naturel: ‘cold is experienced, some effects are attributed. to.at 
whieh certainly did not-come under our observation in the course 
ef this winter. The first of these is the dreadful sensation sald 
to be produced on-the lungs, causing them to feel as if tom 
esunder, when the air is inhaled at a very low temperatere. No 
such sensation was: ever experienced by us, though in going 
fram the- cabins tothe open air,- and vice tersé, we. were ‘con- 
staotly in. the habit, for some months, of-undergaing a change 
af from 80° to 100°, and, in several instances, .120° of teraperae 
taite in less’ than one minute ; and what is stil! more extraordi- 
naty; nota single inflammatory complaint, ‘beyaqnd a.slight cald 
wich. was' cured: by..common care in a day.‘ot two, occured 
during this particular period. The second is, the vapour sith 
which the air of an inhabited room is charged condensing into 
‘a shower of snow, immediately on the opening of a door or win- 
dow communicating with the external atmosphere. This goes 
much beyond any thing’ we had an opportunity of observing. 
What happened with us was simply this : on the opening of the 
doors at the top and-bottom of our hatchway ladders, the vapour 
was immedintely condensed by the sudden admission of the cold 
‘air, into a visible form, exactly resembling a very thick smoke, 
which: settled on all the pannels of the doors and bulk-heads, dnd 
immediately froze, by which means. the latter were covered: with 
a thick coating of ice which it was frequently necessary to -sevape 
off; .but: we never, to my knowledge, ‘witnessed the conversion 
ofthe vapour inte snow during its fall.” 7 oe 

Capt. Parry remorke , that the lower rigging of the ship -became 

very slack during the severity of the winter, and again became 
‘tight as the warmer weather came on. He mentions this fact, 
‘because the circumstance of its becoming glack by.the cold és - 
at variance with the accounts of other navigators. 
On Feb. 14 and 16, for 15} hours, during which time the 
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weather wes clear and ealm, the thermometer fixed on ‘a. pole 
between the ships and the shore, never rose above 1--54°,. aad 
was once during that interval, namely, at six in the moming, as 
low as — 55°. Some mercury was frozen during the continnaace 
of this cold weather, and beaten out on an anvil, iously 
reduced to the temperature of the atmosphere; it did not appear 
to be: very malleable in this state, usually breaking after two or 
-three blows from the hammer. 7 
By filling small shallow boxes with mould, and. plagiag them 
‘along the: stove pipe m the cabin, even. in the severity of the 
winter, Capt. Parry found he could generally raise a.small quan- 
tity: of mustard and cress, in 8k of seven days, though the Ase 
was not kept'in at.night. The mustard -and cress raised 
were necessarily colourless, from the prvation ef light, but.as 
far as he could sudve, they. possessed the same pungent aromatic 
taste as if grown under: ordinary circumstanees. | , 

: ‘The distance at which sounds were heard m the open aie during 
the continuance of intense cold was so great as constantly toafford 
matter of surprise.to him, notwithstanding the frequency with. 
whicly he had occasion to remark it. People might often be heard 
é@tinctly conversing, in a.common tone of voice, at the distance 
ofa mite. Lieutenant Beechy and. Messrs. Beverly: and Fisker, 

- tithe course.of.a walk which led them-to: a part.of the harbour 
aboat-two miles directly to!leeward ofthe ships, :wese surprised 
- by:sutldenly. perceiving a.smeH of emoke,'so stoong; as ‘even to 
impede their breathing, till, by walkimg on a little furtken, they 
-got.red of it. This-cuxcumstance shows to:what.a distance the 
smoke from the ships: was carried: honsgontally, ewing: to the 
dxfGculty with which it rises at avery low temperatare of the 
atmesphere. yo ve ee er 


‘ . 
‘Ogu , , Lge rs 2 


re © a 








. 
poe 
afd t, 


ae oer sd 


ArricLtes XHT. ah 
i Set a | ry) "he 
ta -Proseedings of Philosophical. Soctetees 11...» 


ete. t 


os 
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May. 3l.—The reading of .Mr. Herapath’s -paper, on! the 
Absolute Zerc, was coneladed. P ee _9 
' Phe-objeet of Mr. Herapath has been to determine the Jaw. of 
temperature, and the point of absolute cold. For this: purpose, 
he contrived an apparatus for obviating the effects of radiation; 
‘and, having-mixed equal weights of mercury at a very highend 
low temperature, he carefully ascertained the temperature of 
this: mixture. : . 
Jn seven experiments of his own, thus made, and two of Mr. 
De Luc’s, he found that the results followed.a law from which 
' they differed, at a medium, not more than 1-10th. of a degree. 
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: This law is, that the square of. the temperature of a given portiqn 
.Of: gas varies as the: elasticity and volume conjointly; .and, 
. therefore, when either continues the same, the temperature is 28 
: the square root ofthe other.. — | Tee 
‘Hence Mr. Herapath finds, that the heat of boiling water jc 
: .to that of melting ice as / 11 to /:8, oras 1:1726 to. 1 pearly ; 
and the point of absolute cold he also determines in.a manger 
independent of any theory of heat, from the principle of an air 
‘thermometer. , ba th = 
‘These. experiments e precisely with a theory given by 
. Mr, Herapath in the paper which he has, just published in, the 
Axnals, on the Causes, Laws, &c..of Heat, Gases, and Gravita- 
. ton, written many months before he undertook the expeziments 
- M question. ° . SO, re 
:  June7—On the Remeasurement of Sir J. Shuckburgh’s Cube, 
Cylinder, and.Sphere, by Capt. Kater. | er: 
June 21.—On the Parallax of the Fixed Stars, by Dr. ° 
Bnnkly. _ ; . ca) 


GEOLOGICAL SOCIETY. 


Marck 16.—The. reading, of, Mr.. Strangway’s paper on the 

. Geology of Russia was continued. —. ert tg ey 
From the Baltic Isles, through :Esthonia, the north. of Livonia 
;and Ingnia, upto Vitegra,.at the south-east comer of Lake.Qnega, 
‘a strong and regular seties :of.secondary rocks 1s. obseqvahle. 
- The lowest is.a:pale: greenish blue clay, which is surmounted by 
sand or sandstone, alternating in the neighbourhood of Peters- 
- burg,.with beds.of shale. . Above this a thick bed of limestone 
occurs, whichis characterised by the same fossils that-mark the 

limestone of Sweden and Norway, according to.Vop, Buch. -. 
The northern salt district stretches in a line parallel to the 
Petershurg limestone above-mentioned for 1000 versts,. and 
_ makes its fitst,appearance in the isle of Osel. It is, worked in 
some parts of Livonia. Gypsum is also quarried in some places, 
and exported in large quantities to Petersburg from Riga. It is 
capable of a high polish, and much resembles. the oriental ala- 

_ baster; but true alabaster has only as yet been found at Osel. 

- On the south side, the valley of. Novgorod is bounded by the 
-ridge of the Valday hills, which, though they form the principal 
chain between the Baltic and the Black Sea, yet do not exceed 
800 or 900 feetin height. Their escarpment is greatest towards 
.the north: . Ali the chief rivers of Russia rise from them. Near 
‘the town of Boravichy, which is situated at the foot of the Valday 
hills, are the falls or rapids of Nista; and as the river, for nine 
or ten miles above the town, runs between lofty and precipitous 
chiffs, excellent sections of the strata are exposed. Where the 
first ridge of hills abuts against the stream, 13 a lofty perpendi- 
‘cular chiff, of which the upper part consists of a pale reddish 
sand, presenting patches of a bright yellow colour towards the 
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bottom: below is a black. sandy. clay, mmgied with pyrites, and - 
-connécted with a rugged ironstone, which contains charred wood. 
- About six versts above the town of Rorovichy is-the lower. fall, . 
where the sand appears in horizontal strata, containing thick and 
‘regular beds of an argillaceous ironstone, which is an-agglome- .. 
rate of charred wood and every sort of geode, resembling the . 
. sandstone of the Popovea, and other streams, near Petersburg, 
in~its superficial appearance. Above is a reddish sand, and 
below is a yellow sand, which presents a pseudo strati- 
fied structure. The: next beds are blue. limestone, which 
‘continues to near the water’s edge, and contains madrepores, 


_~ resembling those of the mountain limestone in Northumberland, 


-atid a very peculiar sort of Briaréan Encrinite, the joiuts of which _ 

are extremely minute. Impressions of large tufts of this encn- 
nite cover the greater part of the ‘surface-of. these limestone 
strata, berding sometimes in ‘one direction, and sometimes. in 
another.’: They‘are also found in the yellow and more.sandy 
variety of this limestone, which is discovered within the bed of. 
‘the river. The latter. also contains fragments of large encrini, 
corallines, and other marine fossils. yo 


“"" At the upper fall, though the banks ofthe river are not so high 


as at the lower, yet good sections of the limestone are presented. 
it contains chert in situ, and-both the hmestone and chert are 
‘Watied ‘with yellow and red patches,-and pass gradually into 


“dach other exhibiting ‘several fossils similar’ to those: above- 


" ‘thentioned.” Below-these beds, the pyrites. and. coal. shale re- 


spear at the water’s'edge. © - - | 
+"Phe Nista, though in many places very shallew, and obstructed 


Russia}as it cuts through almost the whole breadth of the Val- 
day hills, and is jomed by a canal to the Tvertza, which rises not 


‘ far from the source of the former, and flows southward, by. which 


means a communication between the: Baltie: and. Caspian seas 
has been effected. = se ; : 
A-paper was read, entitled, “ Notice of the Discovery of a 
New Fossit Animal, forming a link between. the Ichthyosaurus 
‘and Crocodile, together with general Remarks on the Osteology 
of the Ichthyosaurus... From the Observations of H. T. De la 
Beche, ‘Esq. F.R.S. and M.G.S. and the Rev. W. D. Cony- 
beare, F.R.S. and M.G.S.' Communicated by the latter.” 
This memoir contains a notice of the. discovery of the re- 
‘mains of an entirely new animal, allied to the order Lacerta, 
among the fossil bones imbedded in the lias, to which the name 
of Plesiosaurus has been assigned. This animal is highly inte- 
resting, a¢ exhibiting in its structure a link between the existing 
genera of the above order, and the very remarkable genus Ich- . 
‘thyosaurus, or Proteasanrys, between which and the genus Cro- 
codile,. it-would oceupy ap ‘intermediate place in a natural ar- 
rangement, The head bones of this animal yet .remain to be 
discovered. The vertebra nearly agree with those of the cro- 


e 
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eodile, in their general form, m the arrangement of their variotis 
. processes, and in the suture by which their annular part is at- 
tached to the body ; they differ, however, in having narrower 
proportions, in their articulating surfaces being shghtly concare 
-on both sides, instead of concave on the one and convex on the 
ether, in bearing the greater number of the dorsal nbs on 2 
single articulating face at the end of their transverse processes, 
and in the number of dorsal vertebre, which greatly exceeds 
-that.in the crocodile. . 
The bones of the anterior extremities are the most interesting, 
.as. affording double analogies to the Ichthyosaurus on the one 
hand, and existing reptiles on the other. The Plesiosaurus ex- 
actly agrees with the former in the broad, flat, and hatchet- 
“shaped clavicles which distinguish it, but has a distinct humeras, 
wadius, and ulna, in place of the aingle bone, which, in the Ieh- 
‘thyosaurus, supplies the place of these three. The paddle forms 
va Very curious link between that of the Ichthyosaurus and:sea- 
turtle ; agreeing with the former in the number of its joints, ead 
the rounded form of the external series ‘of them, but'with the — 
fatter in the form of all the internal series of phalanges. _ " 
This paper also contains general remarks on the order of fossit 
-remains to which this: genus is allied, and, in particular, a re- 
gular osteological description of the Ichthyosaurus, the mest 
original and interesting feature of which is, a: minute examina- 
tion of the osteology of the head of that animal; im which the 
existence: of all the bones:which characterize that. part in the 
lacerta tribe:generally, and in the crocodile im particular, ts de- 
_maonstrated by a series of careful dissections, and the true place 
and relations of this animal thus satisfactorily ascertamed.” « -- 
The principal deviations from the type of the crocodile are found 
to be such only as naturally arise from the more elongated form of 
the whole head, and from the bones being applied to each other 
with a squamous and overlapping suture; the latter structure, 
which combines flexibility with strength, being probably de- 
signed to fit it for residence in the waters of the ocean, as the 
structure of its vertebral column appears to have been to facili- 
‘tate its motions in that element. The method of M. Cuvier.is 
strictly followed throughout these descriptions. . 





Articte XIV. 


. SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE, 


I. Succinic Acid. 


M. Jutin has favoured the editor with the following notice : 
The distillation of this acid from amber in the general way produces 
-it-in a very small quantity; by coarsely pewdering the amber, and then 
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meting. to it previously to the distillation 1-12th sulphuric acid 
diluted with Fual weight of water, the succinic. aed will be produced 
in ahout twice the quantity got in the old-way. The acid is eas: 
purified by ¢ ization from sulphurous. sulpharie acid w 
which it.will be found contaminated. . I believe the adding of sulphuric . 
acid in order to increase the production‘of succinic acid was .fidet . 
oticed in a late German paper: I have forgotten by whom: it was 
there advised that the diluted acid, after being mixed with the amber, - 
should be evaporated; this makes the process tedious, and is neg. 
necessary, as several experiments have convinced me. the distiHatian 
of the mixture, without any previous evaporation, will-be found most 
advantageous. JI am not aware of this circumstance being noticed is. 
any BDnglish publication; it may, therefore, be acceptable to your 


Il. Effects of Copper on Vapebation..- Bg 
. Some tine since I accidéntally spilt.seme solution ahd oxide -of 
hear the root of a young poplar tree. fn a short time, the treé 
bégan to droop, the leaves on the lower branches dymg first, and 
eventtially those on the upper ones. _ On entting a branch from the 
tree, I- observed that the knife was covered with copper te the whol: 
breadth of the branch, showing that the copper hed been absorbed, 
and had undoubtedly proved fatal to the life of the tree.. Iam net | 
aware whether this circumstance has been before temarked.—Ed.. 
ItI. Ignition occasioned by Selphuvic Acad uad Berga, 
Mr. Barry informs me that when concentrated sulphuric acid is 
potired upon caustic barytes, ignition ensues. This circumstance 
was first noticed on using the acid to determine whether the nitric acid 
had been -perfectly expelled from the nitrate in preparing the caustic 
barytes. It has been already noticed thet. light is evolved: when sul- 
uric acid is poured upon lime or magnesia, but I da not know that 
ignition has been obseryad similar to that which I have now decribed. 


| Articite XV, | 
| NEW SCIENTIFIC BOOKS — - 


See "PREPARING FOR PUBLICATION, - 
‘De. Adar: Dos will shortly publish the Physician's Guide, being # 

popular Dissertation on Fevers, Inflammations, and all Diseases cone 
) with thent. . | St ks Poy 
Mr. S. F. Gray has in the press, in two octavo vulumes, a Natesal 

Arrangement of British Plants, preceded by an Introduetion w 

Botany. : 

UST PURLIFHED. 


Pi 

_A Syndesmelegical Chart, er a Table of the Ligaments of the 
Human Skeleton, by J. Dickinson, MD. 1s. 

. The Histery .of the Plague, az it has lately appeared in the Isiends 
of Malta, Gozo, ‘Cerfu, Cephalonia, &c. detailing importaxt Facte 
illustrative of tiie specific Centagion of that Disease, with Pastieulars 
of the Medng.adopted fer its Bradication, By J. D. Tully, Esq. Svau 


@ eo 


78: . New Patents... [JuLy,: 
Essays on “Hypochoindriois, and other Nervous Affections. 
John Reid, MD.. 8vo.. 12s. By 

“An Account. of. the. Rise, Progress, and Decline of the Fever; lately... 

epidemical in Ireland, together with Communications from Physicians - 
in the Provinces, and various official Documents. By P. Barker, MD.. 
and J. Cheyne, MD. 2 vols. Svo. 1/1. Gs. . : 

Culin emistry, exhibiting the ‘Scientific Principles of Coo 
with ‘Observations on the Chemical Constitution and ple of C ober, 

ties of different Kinds of Food. . With Plates.. 22mo. 9s. 6d, . : 
_  A’Manual of Mineralogy ; containing an Account of. Simple Mine- : . 
rals, and algo a Description and Arrangement of. Mountain’ Rocks. - 
By Robert Jameson.. 8vo. 15s. 

_A Selection of the Correspondence of Lirinzus, and other Nattiral - 
ists, from the Original Manuscripts. By Sir James _ _ Edward Smith, . 
MD. 2 Vols. Svo... 12.70s.. .. «. 

= Elements of the Philosophy. of Plants : :* cont: ‘the. Scientific 

Principles of Botany ; Nomenclature, Theory. of Classification, Phyto-. - 
graphy, Anatomy, hems. > Physiol ogy». Ecography, and Diseases - 

of Plants: with a Histo the Science, ier ctical Iilustrations, 

By A A. P. Decandolle an K. Sprengel. Translated from the. German, . 

vo. - 15s. 

General and Particular Descri tions of the Vertebrated "Animals, 
arranged conformably to the Modern Discoveries and Jmproyements | 
in Zoology. By Edward Griffith. Part I. containing | der ‘Quadru- 
mana. 36 coloured Plates, 4to, 14. 5s. 








" ARTICLE XVI. - 


oka NEW PATENTS. 


James Henry } Marsh, of Chenies-street, Tottenham-court-road, for 
improvements on wheeled carriages.—April 17, 1821. 

James Smith, of Hackney, for an improvement or imprevements in 
the method or methods of machinery employed for shearing or crop- 
pin woollen ¢loth.—April 18.. 

lexander Law, of the Commercial-road, Stepney, founder, for an 
improved mode .of forming bolts and rails for ship fastenings, Ke. 


Ma 

William Thomas and J oseph Lobb, of Sithney, Cornwall, for'a: 
machine for cutting and preparing lay or lea ground for tillage. with 
less expence, and in a shorter time than, by the. present mode of 
ploughing ; and also for renewing grass land, ay or lea ground, with 
seeds, without destroying the surface.—May 1. 

Robert Delap, of Belfast, Ireland, merchant, for improvements.in 
producing rotatory motion.—May 1. 
_ Richard Jones Tomlinson, of Bristol, ‘merchant, for an. improved 
rafter for roofs, or beam, for other purposes.—May 3. 

. John Redhead, of Heworth, Durham, engineer and mariner ; and . 
William Parrey, of East-lane, Walworth, master mariner, for certain 
improvements in propelling ' vessels —May 5. _ 
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OM ETEOROLOGICAL TABLE. 


Barometer, | THERMOMETER, | 


| Max. | Min. Evap. Rain! 9 











61 | 38 


67 | 52° 

71-1 44 

73 42 . 
72 45 2 


62 42 
65 42 
63 38 
65 42 
64 | 44 
70 54 
62 41 
56 38 
59 |- 42 
54 38 


=] 





59 - 3} 
61 32° 
57 37 
51 | 30 
55 “| 29° 
61. |. $47 
52 30 
' 57 39 
58 38 4 
61 S+ — 
- 66 39 — |. 
64 40 3 
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The observations in each line of the table apply to a period of twenty four hours, 
beginning at 9 A.-M. on the day indicated in the first column. A dash denotes that 
the result is included in the next following observation. 
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REMARKS. 


Fifth Month—1, Cloudy: fine towands evening. 2% Cloudy. 8, 4. Fine. 
5, Cloudy: fine. 6, Showery. 1. Fine. 8. Showery. 9. Fine. 10. Cloudy: 
fine. 11, 1%. Fine, 18. Showers, 14. Fie. 15. Showery: morging: thunder, 
p.m, with large hail. 16. Showers, 7. Rainy. 18, 19, Fine, 90, Fine: cold 
wind. 21. Ditto. 22 Cloudy: cold wind. 23: Showers: cold wind. 24. Cloudy 
anf cold. 25. Cloudy: rainy night. 26. Slight showers: some snow. 21. Cloudy : 
cold wind, 28. Showery: « thendes-etorm in the neighbourhood about five, p. m. 
with lan;e bail and heavy raim, 29. Fine, 30. Fine, Si, Fine. : 


RESULTS. 
Winds: N, 1; NE, 6; E,2; SE, 1; 8W, 7; W, 1s NW, 12; Vex J, 


Besonvter: Mican height 
Fee the mont. 2. cece cctes sven cccctccscescevecers 99-930 inches. 

For'thé lunar period, ending the 24th...........0004. 29°07 

Hou 13 days,-ending tee 1ith @noon nosh) te etweerase 29-988 

:* ‘Fog 14 days, ending the 25th\gnoon south) .......... 2868 

Thermometer: Mean lieight 

Wor the month... .cccccccccccccsvcccncecstccccsceces 50-2250 

Vesthe lunar period ... v2.00: Cohn eeoeatte si detéocontoe 5499 

Por $0 days, the sun ih Thurtis’......sseceoersssees B90 


Ln | 


e e 
Evaporation. .. e@eacvee CCSCECH HE LAOH CHD Ce Gece s assests BeTUMo ser EeRbE8 3°26 in. 
. e 
e 13 
Rains... . ccccccccccqcccssveonsctey CHsecowedsewPneos Getese s¥beese 1-84: . 


eo, - ; 
Mean-of bygrometer for 20 days... 0+ COROHL OC CETH EHO OD EEObELOCES 65° 


Letoratory, Stratford, Steth Mow, 25, YORE; ' R HOWARD:- 
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Qn: the Maguetic Phenomena produced by Electricst a In 4 3, 
: Ketter from. Sir: HL Dury, Bart. FRS, to: W), H. Wo llastens, 
MD. ‘PRS\*. | . ‘ya ct 


". “MY DEAR sik, ’ (ae 
Bax similarity of the laws af electrical and ampueti attic. 
tion-has oftem impressed philosophers; and many years pgo, in 
the progres of the discoveries made with the voltaic pile, same, 
inguirers (partinulealy M. Ritter;t) attempted.to establish the, 
@ustence..of- an identity on watinaie. IF wlation between these twee 


ewers;, but their views: being generally obscure, . or their. exher; 
nimenie meinen they were ‘apple + the chemical and elee-, 
; poy eS r, ‘3 a 
4 Bomge i Transactions, reel. “i 
that a heedle f sit unl zine itectf in ‘df? 
“metidian, and = tightly’ or ied sie poles of's mae 


oo abecure that -oftn.difbcalt to u9 derstand, sree aor | 


iterision, ‘were int a-magneti¢: state; ena thee thee wan o-kind of débwo.: 
roagustiy tee . Upon 1 the tthe rgrtfa { oni aonatianey 
mie, tom. 64, p. "50 Since this letter has beet writen, De? Maret 
as to send me from Genoa some pages of Aldini an Galvanism, and of Iz 
of Galvanism, published st Pasts more tian 16 ‘years ago. M: Mejca,  senlob of 
Genoa, isxyaeted in these pages 4s tntving rendered sstecl needle magnetic, toy hein tf 
En mplee © ceoeit Hor a great Yength of: time.: This, however, ‘spesps_ to bave heen 
mere its place in the magnetic meridian, or upon an accidental 
tare de its bat "Botnet, of Trente, is stated to‘have discovered thrat tife eof 
‘Welin cnsrsed! x! decliteation neetiie; thé details:ave net given, bnt if the gmesal: 
stapemens be i qorvent, <sym ot cere r hoary mae and Oersted,, 
y n poles being placed in 
eee voltale crete pert of One tea aemetie Pe 


New Series, you. 11, G 


82. 3 S80 Racy Dawy.ee ool, [Ames 


trical sbpers gthied, b. the monde, gombion 
Volta, Mi lag ire ly (mere au ee 
ify, muerte ere pf th 









NEX1Op, Hy tans peel Pn SS 
reserve for the. present year. , em 
This, ROVE fe iia importance and, unexpedi ‘ 
| end op $9.aWak £0 g interest, ip the oe GWOT ds 
and,.jt bald bf, inquiry, into, w 1 7 
meni ee viet tedly. enfenx: an aiher re ther a eA £ 
S488 Fig ae ely Rospible that ° 
fy ahanidmst. be observed by. erent BegpO. | 
acience oi ever, always. promoted by aspeec OR; 
fy ence though it ig pro able. Rei _ 

ho ve observed. may have been discovers 

same, time, in ct a parts of E ak pee - 


cr to cronies them to > ¥OU, and. 


ngh JOH 
coils a L 


5 
vedi (3 





ee cpm ty uy at wire, end ae 1, ee 
eee of the earth, This TI con ( 
that, the. wire itself’ becaine mag soe 


Ing ERE bY Se pessoa s through it, ‘and duee e 


made, proved that this. Eitan 







aS ss 


Peer ale on.a-paper, and brought 
ean 9 Shak wits, when immediately they” t WEEE , 
ae gag and. adhered to it in considerable apa 
arming . d it 10 or 12 times ihe thie 
cl ‘communication, the inatantly 
rine a the ing fe effect depended ently of oh ie e. 
passage e electricity through the wire... I tried 
Datei: ent, parts of the wire, which, as = ATE i 
fee ae about. the twentieth of 
diameter, an ound that the iron filings were eve 
rae Lid ? and making the commnanieaten veiw rps 
parts, of the battery, I fopnd that iron, 
wei Nttracted” on Ee magnetic | needle affected i in every, PM; 
‘the electrified wire withont being capab ble ‘of, 
perisanent communication to steel. I fastened “several | gtee 


EN GUHE.; . 
that “eff us 
; rl is ‘by tg, imagine a such, wid fects coats At, 


nee different directions, by fine gilver, wire fo .a wire of 
re dist Hed tions, dy fine gi ure of 


same. metal, of about the thirtieth of an inc 1 in, thic 
and 11 inches long, some parallel, others transverse, above and’ 
below in t different rections; and I 11 placed them in the electrical, 
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bes of 80 paity’¢ ‘Bint He ty by five? 
Vie “Whieie” sect by ‘nie a tik re Were 
ju’? th e which ‘ware 4 ty Lite racted” 
an ae re ae eae 

rections exhi ac “ Deing'e ed 
HBB OF i36tl eliéattis: ates bi bot ati ni thi “ate 
Utne Pliced ‘upidér the wite fave ehd oP He uttety” 

bein ‘hd Melt cet po u i ide Hf Me wire,’ 
elf’ adiith’ poles on ‘thé Forde i thle ea 

ie jathi poles ‘tumed to 
ete lo tlre north; and ‘is wab' ab theo 


the 'tiigl ination of the needies‘to the hibiaali "Os breath 
, all the steel needfes that were: die with ii? 
meeps retained their magnetism, ach ce ree 
hilé those which were parallél ‘to: Serres 


a Vb fowe it at the setmé time as the wits itelf? 7° 2°8).61 
attached small. longitudinal portions of wires af pt ‘ ug?! 
in, 1k a and ttegl, “ii trangverse direttions;’ toa Ww 
Nee B jttued int the‘ circuit of ‘the sartte 
PA the iron Vite immediately’ acquired poles 14° 
Lt Ek the last‘ experiment ; the otter witéd? dels 
AVE TH! ct, “except jit acting ng merely at pe parts. Of eg eRe ua 
dit tHe steel retained its magmetigih Hs powerfully Arter 
‘ by before ; the iton wird. int iiitely fdet" if! 
‘Polarity, andin'a rary shote Hine thé Ww: ot “ite 79 OS 
AE ery was ‘placed in diffetetit’ dvectdnd dito 











; but the: effect was whifbyinly the stings” Ahead Tae! 
iced % aufeversely under the commupica Wires! 
ett “being ‘oni the right hand, had ‘thei!’ ndith ‘pole 


tOwtifds' the face of the eiator, and’ thowed abbve! ay 
put “poles; and on tong wire Found to ‘the 


tater, ‘it being ina nite yas'a tection; wn sat 
8 the’ wire, the same si e was alwys: f e4y the? 
sditie mabe ang ~ 
ve nd th? wire, all’ the needles abbey a + ibd 
sdutl oles opposite to those below, anid’ th gal! Abe 


ohe side, opposite to those arranged: re SR a 
nia A 95S : 


other sidg 

of yritd: that contact of the steel needtes was ilot aa 

afd ‘thht ‘the effect was’ produced instantangoadly 

jot potition of the needle in a transverse directiou; i 
oe very thick plates of glass: and a needle that a bers 









in ‘a transverse direction to the wire merely for ah instant 
nd as: povrerful 4 thagnet as one that had “beepi Totig in in’ 
caitiunieation with it; | 
pce some silver wire of 1-20th of an inch anidf some of 
tes ‘pt different parés of the voltaic circuit when ‘it'was ¢om- 
pleted, and shook some steel Slings on a glass plate’ above them: 


be "| Str Femphirg Dawy on. [Ave 
the stect Mlinps arranged themselves in vigtst times always at 
fipht angles to the anid of the wire; the effeet was observed, 
thougti feebly, af the distance of a ‘of ai neh dbove the 
fhm ‘wire, end the arrangement in lines was nearly to the same 
eheth on cach side of the wite. : 
' TF ascettained ‘by several experiments, ‘chat the effect was. pre- 
Pottional'to the quantity of electrizity passmeg through a piven 
aoe, without any reélatign'to the nictel -tranemitting it: “thes, 
é Grier thé wirts the sttonger their niagnetiom. _ 
‘ “A zine plate of a foot long, wid sik mehes wide, arrariged 
with ‘a copper plate on each side, was connected by avery five 
wife of platinum, acvotdimg toyour method ; and the plates were 
piusiyed em inch deep in diluted nite aoid. The wise did not 
Hendibly attract fine steel filings. When they were planged two 
inches, the éffect was 'setwible ; ‘and it increased with the. quain- 
tity of immersion. Pwo arrangements of this kénd acted: mpte 
powerfilly ‘than otie’; bet when the two were eombiaed-20 ad to 
iakeé the zinc and copper-piates but of one vombinativn, 
the efféct ‘was ‘very much greater, ‘This was shown still-more 
dintinctly ih the following experimetit: Sixty zinc plates ‘with 
dduble copper-plates were arratiged in alternate order, and the 
yualitity of'iron filinos: which & wive of a determinate thickness 
tock up observed: the wire remaining the sume, they were 
' @riinpéd so as‘to make a series of thirty-;. the magnetic effect 
appeared fnore ‘than twice as greet ; thet 15, the wire raised mere 
than, double the quantity ofirow filings. FO 
The mugnetivm produced ‘by voltaic eleetricity scems (the 
ite tfatismitting it remaining the.same) exactly im. ithe: same 
Patio asthe hedt'; and: ‘however great ‘the heat of a--wite, its 
tndynetic powers 'wete not impaired. This wes distinotly shown 
in ‘trangmitting the eleotfitity of 12 batteries of 10 plates ‘each 
of zint, “with double copper atranged as three, threugh fine pla- 
tittum wire; ‘whith, when #ortHenuély igmited ae tobe near-the 
soe of fusion, exhibited the strongest magristic effects, arid 
tracted ‘large quantities'ef iron filmgs:and-even small steel 
niéedics fromm 4 cottsiderdble distance. pa 
As the ‘discharge of a considerable quantity of -electaicity 
through a wire seemed necessary to produce maghetisw, ‘it 
&ppesred probable, thut a wire electrified by ithe common 
achive would not‘occasion a sensible effect; and ‘this ‘1 found 
Was the case, on placing -vérysmall needles across -« fne‘-wire 
éonhdcted with & printe eonduétor of w' powerful machie and 
the earth. Butdsa momentary exposure m apowerfal electrical 
circuit was sufficient to give ‘permanent polarity. to ‘steel, it 
appeared equally obvious, that needles placed transversely:to'2 
wire ut the time that the électricity of: a common Leyden bat- 
tery was Gischarged through it, ought to'becdme magnetic ; 
‘and this I found was ‘acteally the exec, and according to pre- 


1623.) Magnetic Rhetetiona.pueduced tty Eleciricity. 
eissly the same laws as in, tha. voliaiq cinsuit; tha needa under 
the wire, the positive conductor being on the 3 Af mead offerting. 
ite-:north pede to the face of the oparator, and the. meedie above, — 
exhibiting the apposite. polamty, 6... 0 4,57 . 
So powerful was the magnetism. produced. hy. the discharge of 
wa eleetrical battery of 17 square feet highly charged, th 
a-sibver:wire of 1-20th.of an iach, that is rendered bars of steal - 


- eftwo inghes long, and from 1-2(0th.to..1-10th in, thickness, so 


magnetic, as to enable thema to, attract. small pjeces of steel wire 


‘or needles; and the effect was communicated toa distance of 
five: tachea above or below or latemlly from the wire, through — 


water ‘or thick plates of glass or metal electzically insulated. “> 

: "Phe facility with which experiments were. made with the 
eommon Le ‘battery, enabled me to ascertain, several cir 
ewpstances. which were easy to imagine, suchas. that. a tube 


flied with sulphuric acid of one-fourth af an inch in diameter, 


did not: transmit sufficient electricity.to render steel. magnetic; 


‘that a needle placed transverse to the explosion through air, was 
‘hess: magnetized than when the electricity. was passed 


through 
wire; that steel bars exhibited no polarity (at least at their 
¢xtremities) when the discharge was made. through them. as 


-paxt of the circmt, or when they were placed parallel to the dis- 
° en _ bd hd 


: wire; that two.-bars of steel fastened together, and 
having the discharging wire placed throygh their common centre 
ef gravity, showed little or no signs of magnetiam after the dise 
charge till they were separated, -when. they exhibited their nosth 


‘and south poles’ apposite to each other, according tothe law of 


position. Loa, ee 
These experments distinctly showed, that. magnetism, was 


-prodeced whemever concentrated electricity. passed through 


«pace; but the precise circumstances, or law of its prodycty 


ere not obvious from them. When a magnet is ypade to act 


on-steel filings, these filings arrange themselves in curves round 
the poles, but diverge in right lines; and in their adherence te 


‘each other form right lines, appearing as spicula, . dn the attrace 


tion of the filings round the wire in the voltaic cir¢uit,..on the 
Sontrary, they form one coherent mass, which would probably 
he: cély cylindrical were it not for the influence of gravity. 
in considering. the subject, it appeared. ta me that thepe 
must be as many double poles as there could be imagined points 
wf contact round the wire; but when I found the north and south 
poles of.2 needia uniformly attracted by the same. quarters of 
the. wise; it appeared to me that there must be four principal 
poles corresponding to. these four quarters. You, however, 

ed oat to me that there was nothin definite in the poles, 

mentioned... your idea, that the phenomena might be 
explained, by supposing a kind of.revolution of magnetism round 
she ‘axia of the wire, depending for its direction upon the posi- 
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ae te on Paste oft 


— Ae €§, TOMDG 
coe " and, pacatiae, the 
sh -eqntact,..and, ning en 
bowtd read, so that they formed the sides ara 
area g ere A wire was, fixed in the cant 
1 the cir cle was parallel to the horizon af ude 
nen hgél wes passed through the wire, ita) da: 
connected with the positive side of a battery, and. its; lower past 
ith, t Statice. ae the shock all the, wings WEA: ue 
magnetic, and each had two poles ; the septa pols 
site tq the no pole of the wire next fo. it, a“ wleg aes pd 
aahey the, on pole of 3 of a needle was touched w WIE A 
at, Wire, roynd the circle to the south pole Ort e Sanne 
ede, ts motion, was ‘opposite to that of the apparent malign 
0 fae; sun... os aarange, wy 
cA gipiley; apnetionent ae tried with six, needles 
e same manner; with only this difference, t that, ore Wits Bats 
Seam oe a tha pol cage, the. results we 
poles. were. revemedl 5 aD aay 
bodys 07 ne sth le the: g:-north tg the south ? oF 
igi WH adits, direction from, east, pa west. qd 
iat jie edles pep ane as;pol ane i, erent 
& ; Penteboard, mare magne 
was fap 
at ee sae Hy heehee of of Shem rhate pernens cen 
sr ned ¢ ae harizan, and whatever was, t 
agar pape £6 the magnetic meridian, th 46 A 
: age, when the: positive wire. Mn) Q 
Beet I ag round ‘the. circle from th the. north ite 
auth, B 8. is Famer. its motiqn , (beginning with. 
ToNeR Pa of the. circle) waa from north to south, cet the 
=pPer part from south to north; and when the need 


regi ttd d.@, pa teboard.90 as to.cross ey 
Lmpars, drawn jn the direction of, the poles, jt, 
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MAGE, [REO WP bbe! wires’? fe one Bs Pte SP UBB ertle leat 
rallel to each other in the s prane, dee different pia 


be Uolibtad that eb 
erie nas lane aah aire, 


Pe route ‘conte’ abhetit ih thé’si 
ngtige | iY Tess’ d tee! wd’ this’? 
wires’ Of fitte plata “af fo eb 
at Voltaic circait, dach wire ‘exhtbite® fev 
é* ga annér, ahd “steel filings “Ui the! ditied’ 
Riffnctededch other, ' Pe Pod Ui EIT Tye oi wines 


ort the 6 »ppostte” ‘sides ofena ge ser each 
he ence of th eit béitig in oppos te at 


it wae evident; that ifthe. similar Fides eed je’ brow ‘eta con- 

babe, ’éteel fiitigs upon them would répet each other. The fees 
A eakity tried with two voltaic batteries arraiti ' purhlleh 

? etiet, so ‘that the’ positive Und’of one’ wis josite’ eaithe ! 

pautarend, of the other : steel filings hed two ‘wires bf iptati- * 


ifirig ‘the extremities strongly repelled cach other,' lania 


a positive, they dttracted each others and of tee i 
ries thout filings) and fine steel wire (still more strongly} 
yoinens of attraction, and oni Gi ér Ge dns 
“aver ices. | ° fori i y Ast vie Bt 9oine * 
ae Sdigs ‘tignetized by” lett ut 
ptiirat to infer that 4: wha 
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WB On Magnetic Rhuswmena produced by Electrivity. -[jeue. 
eourse of the sun, the magnetiem of.the-earth ought to be sueh 
aeitisfoundtobe. | . 

., But I. will quit conjectures, to point out 2 simple mode of 
waking powerful magnets, namely, by fixing bars of steel acrosg, 
_or circular pieces of steel fitted for making horse-shoe magnets 
‘round the electrical conductors of buddings im, elevated. and 
exposed situations.* 

‘The experiments .detailed in these pages were made with the 
apparatus belonging to the Royal and London Institution ; and 
1 was assisted.in many of them by Mr. Pepys, Mr. Allen, and 
Mr, Stodart, and in all of them by Mr. Faraday.t+ 

Iam, my dear Sir, very sincerely yours, 

Lower Groseenor-street, Nov. 12, 1820, Houmpury Davy, 


® There sre many facts recorded in the Philosophical Transactions which prove the 
magnetizing powers of lightning; one in particular, where a stroke of lightning passing 
throagh a box of knives, rendered moet of them powerful magnets.—(See Phil. Trans. 
No. 157, p. 580; and No. 487, p. 57.) 

+ All the experiments detailed in this paper, except those mentioned p. 86, were 
made in the course of October, 1820; the last arose in consequence of a conversation 
with Dr. Wollaston, and were made in the beginning of November. I find, by the 
Annzles de Chimie et de Physique, for September, which arrived in London Nov. 94, 
that M. Arago has anticipated me in the discovery of the attractive and magnetizing 

of the wires in the voltaic circuit; but the phenomena presented by the action 
of common electricity (which I believe as yet have been observed by no other 1), 

‘ induce me’ still to submit my paper to the Council of the Royal Society.’ Before any 
. Wotice afrived of the researches of the French philosophers, I had tried, with Megsts. 

, Allen add Pepys, an experiment, which M. Arago likewise thought of,—whether the 

. arc of flame of the voltaic battery would be affected by the magnet; but from the imper- 
fection of our apparatus, the results were not decisive. I hope soon to be able to repeat 
it under new circumstantes. ; 

T have made various experiments, with the hope of affecting electrified wires by the 

. Magnetism of the earth, and of producing chemical changes by magnetism; but without 
any successful resiits. . 

: ‘Since f have perused M. Ampere’s elaborate treatise on the electro-magnetic .pheno- 
mene, Ihave passed the electrical shock along a spiral wire twisted round a glass tube 
conéaining a bar of steel, and I found that the bar was rendered powerfully magnetic 

e process, : ' 

TWithoat menualdg to offer any decided opinion on that gentleman's ingenious views, I 
shell beg -permiasiin to mentian two circumstances, which seem to me unfavourable to 
the idea of the identity of electricity and magnetism; first, the great distance to which 
magnetism is communicated by common electricity (I found that a steel bar was mdde 
magnetic at 14 inches distance from a wire transmitting an electric shock from about 
70 feet of charged surface) ; and, secondly, that the effect of magnetizing a§ a distance 
by electricity takes place with the same readiness through air and water, glass, mica, or 
metals 3'i. e. through conductors and non-conductors. 
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A Table, showin the relations between' the indidations® ‘of a 

common. mercuri -and an‘ air thermometet,. corteated fee the 

dilatation’ 6 f glass, pcconding to the degreesof Fahrenhei¢nand 
the experiments of i. Dulong-and-Petit. « 


interpoidtedl 
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This table ] computed from the subsequent account of Dulong - 
and -Petit’s observations, extracted from vol, zui.: of the Annals 
of Philosophy. moh, a | ok 


Temp. indicated by mercarial ther~ Temp. indicated by dir thermemeter 
moureter in_centigrade. for of 
and 36° pevcee Ccvccccccececes 36° 
0 ee wt wae ee eedu' 0-0 . 
100. e courbere e ave 100:0 
1." " GO sc ccencctccecccecees | 148°20 
v 200 Oe ee @eeeevnecneceos ry 197°05 . 
2b0 Cc eecnee ® econo | 245°05 
300 beer eenccvccccccscee 292:70 
; 360 od we arpasiecscrcec e@vovsee 300-00 


In the 48th volume of the Philosophical Magazine, I find the 
numbefs im the higher ranges are different, I have not this 
volume at hand ; dnd, therefore, cannot tell whether Dr. Phom- 
son and -Mr. Tilloch refer‘to the same or différent experiments of 
Dulong and Petit, Tha;-numbers in the 48th volume -of the 
amen as Magazine,: as sent me by my gousin Mr. William 


Herapath; stand thus : 
Mere, thexmn. centigrade. Air therm. centigrade. 
100 . ccvccees @eeeeoees @eoeee0e ©8086 6 0 100:00 


150 . .cveccccecsccscoesecoscecs 148-70 
B00 . cece cece cece sccecscveniwus 197-05 
= 450. eeeee COCRE Dee e errr eeHe OER 244°17 ' 
BOO . ccbvoceeerne eeasveeen sseeee 291°77 - ; 

N. B, (When interpolating the observations. of Dulong and 
Petit, I.perceived the wholé of them, except the last, were con- 
nected: by a law, whicly, “being very sitirple, and differing not 
more than a degree of Fahrenheit from:their last observation at 
680°, the boiling point.of mercury, I have thought it better to 
continue than to render the table discontinuous. y 

. ~ Tanue V. 
lt True Temperature. _ an 

The:following table, calculated ‘from the preceding, exhibits 
the corrections necessary to reduce the temperature of the 
common mercurial thermometer te the'-air thermometer, sup- 
posing them divided, avoording to the ‘law of temperature, as 
resulting from our theory of heat. . | an 


#821.) Causes of Calorific Capacity, Latent Heat, &c. = * 87 









Common mercu- Common merca-} Corrections. 
rial therm. correction, || rial . therm. — 











5°13 








Waser? 79-6 5:49 37 
80 5°86 37, 
“90. 6°23 "38 
1200 6-6] 39° 

10 7°00 or 
20 "40 
30 : 4? 
40 “41 
50  +4Q- 
60 : 43 
70 “44 
8 “44 
90 | 4B 
1300 "46 
20 . i111 | “48: 
30 12°30 “49 
40 12°79 “49° 
50 _ | | 13-99. | °60° © 


ee 


N. B. This table, though calculated to hundredths, can hardly 
-be depended:on to agree with the preceding nearer :than to , 
‘tenths, which are as near, perhaps, as.we can generally depend 
‘on our observations in those high temperatures. , : 


oo ~~ - 8 
_ The introduction and titles sufficiently explain the nature and 
use of the preceding tables; I shall, therefore, merely illustrate . 
their utility by such examples as offer themselves in the course 
of the following inquiries. So So, 

In p. 403, vol. i. New, Series of the Annals, I have given some 
formule for the mixture of equal and unequal portions of the 
same fluid ; and in pp. 406 and 407, I-have also developed my 
ideas of the causes of, what are called “ calorific capacity, latent 
heat, &c.” With this simiple exposition, it 1s more than proba- | 
ble I should have rested satisfied, had not my friend the Rev. 
.H. 8. Trimmer, struck with the comprehensive simplicity of my 
views, strongly urged me to turn my attention again to the 
subject, .and.to develop my theory a little more in detail. .To 
this gentleman, therefore, and the kind assistance he has pro- 
-mised me at a proper season in the prosecution of the necessary 
periments, are the present inquiries chiefly to be attributed. 

y object-in this paper is to demonstrate, in the usual way 
: aticians, the laws of the phenomena connected 
with the hypotheses. of “ capacity -for caloric, latent heat, 
New Series, vou. 11. H 


A Dir. Herapath on True Temperature, and tha [Aue. 
&c.”, in order. to give philosophers an opportugity of examining 
the truth of my" views re extensive monte” I shalt alao 
myself, as I proceed, compare the formule with the beet expe- 
-timents-I have at hand; ‘that it may be seen how correcfly.the 
theory I have developed agrees with the results of observation. 
If, however, in the course of this comparison, it shogid appear 
necessary to point out any inaccuracies in the methods or expe- 
riments of others, philosophers will, I trust, receive my observa- 
tions with candour, and do me the justice to believe, that 
though I may differ on certain scientific points from some,, I 
have not the less respect for their labours or their abjlities, and 
have only two objects in view ;—the extension of science, and 
the investigation of truth. 


On the Temperatures resulting from the Mixture of Bodies which 
do not act chemically on one anether, and on the Causeop the 
FE hanomena; attributed to “ Calorific Capacity or Specific 
eat.” 
Prov... Tagore . |, 7 
If two. portions, ‘W W,, of the same fluid at the true tempera- 
tures T T, be mixed together, the true temperature + of the mix- 
ture, whew -ao- extrapeoes temperature interferes, is equal to 
TW+T:Wi : , 
W + Ww, aly 
Becausé by my theory of heat, the temperature of any body is 
proportional bsthe motion, orthe intensity of vibration of one of its 
particles, thesum of all the: motions of the particles of any portzon 
of abody, walibe as the temperature and the weight of that portion 
conjomtly. And becanse-no extraneous motion or temperatuve 
‘a3 supposed to mterfere, there-ean be no acquisition or loss of 
vwndtion -in the two parts taken together by the mixture’; and, 
‘therefore, ‘the-sum'of ali the motions of the two parts will be the 
ine’ before and dfter the mixture. But the sur of alf the 
‘motions before the mixture is as TW + T,‘W,, and the sum éf 
‘@l.aifter the miixture as (W + W,)7; therefore(W + W,) +r = 


TW +T,W, 
TW +1, Wy and. + = ae . ste gas 


| Cor 1.—If W = W, ‘= Tr a. | - . . 

‘Cor. 2.-By Prop. 9 of my preceding paper, the troe’Htempet- 
atures are itt the subdupficate ratio of the spaces occupie by 
the'same portion of gas under an invariable compression ; aud 
these spaces, if the temperatures are measured by the air ther- 
mometet, haye ‘the same ratio as the —— degrees of 
Fahrenheit + 448. Therefore T :'T, :: / 448+ F: 7448 +F, 
in which F is the Fahrenheit temperature corresponding to vT, 
and F, that corresponding te T,. In the same way, if F,, cor- 
xesponde.fo x, we have T:7:: / 448 4 2h: JH + Fy, 


oo 





12! 1] Causes’ of Caerafic Capacity, 1 ‘Latest Heat, be. 99 
iting id'the equation ‘o the “preceding ¢ éor the vif vajues 6 of 


me Uline: ‘ 
* ai FF detived ftom" these ‘edquiation, we ‘obtain © fare +e 


mr fhB\4-B; te. . wt uve Js afer’ 
vet — +P ) 


vs 78 whence, ae a r (448 +. on x 














fy CBee} ‘ai | a | ms 
few en ~~ 448, the same ag‘I have given in 
p- 403 of ‘the first solume of the Annals, New Series.’ This 
theorem, however, as it was then published, I obtained by a 
very different process from a complex theorem on ‘the mixture 


of.gases,.: . ... Lo 
Gor. 3.5:When n W =.W, pe THAT . 


n. + 
\ Cer. 4.—By pursuing the same course, as in the third coral 





dary, we get (ae) = _ (i : F), ; Whence, 


oe CO 00S OF Ae 


ap oagt! yee rote, 448 + F 
"+ 1X 
inchsBire, F. = = (448 + ‘F) x of toon/ C28) + i 


— 448, which is the other theorem I haye given in the game 
(403, “and which I algo deduced froma theorem on the jaixture 


of eg! ok. 
aoe 7 * Scholium. pt Stree 


These ‘A eojema’ being investiga ated without. any reference, to 

lay of expansion of the body experimented with, should | 
mid good whatever ‘body. we usd, whether it he a solid, 
aig, aa jong as we.can make the experimente. cossectly. with i, 
aad ashatever be.its relative rate of expansion to other. bodies, 
proved, however, :the portions of the body be. mixed..im the 
aamne state, that is, either in the solid, or fluid, of. geriform. 
Unfortunately, we have na extensive series of experiments te 
compare these formuke with. De Luc has two with 
water within the temperatures of ice melting and water boiling ; 
and I have made several others, including & much greater range, 
with, meroury.. 

De Luc ‘mused water at 200°7° with an equal weight at 45° of 

Pebrenhelt apd found the temperature of the mixture. aah g° — 


By. the receding tak tables, exe 
ORM Oa Oo me osee ee = 


and 46 eT cece enveavecee SE BOIS 
221761 


and, therefore, by Cor. 1 © ccecce 108805 
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30000 Mr pHerapath.on, ArvesLemperaiakt,\and the [Are. 
wilitehbotenesp onds to a2h2h Fahrandmits. 1i'Deis expenmensh, 
therefore, differs fron the theory sythlef eenfhahredbe}ts 
[A Relrebdheit/s tietmometed vdally wdinat trad secremiaits 
“ekoteingefalsivay then sant should tabeiheen- she: amthotocal 
phenqx 0f 200075 and 46°! enil 22 i, .whtibh, 1q:255%, mbna: thesia 
Weadbeeteades. cai 950 Dean eed ‘eshmeightacell we it 
cule enosier experiment, Dei Les mixedequed serghts: , 
‘ab 2123 end 32%, and ifounththe result 9% uisisqqs wel Tote: 
Vor el ab dr 8 ae fo me yiite ote h192, 
Sew erndy@le? of Fabr.in the tables, ge O =a417 2 


aJdesvnt And,82% give Ty pees ae eects guiite, FF, 


me Doe d aaa 
"Gri: ble fi 


Wish Veo s,- 


Sled- Jo jdaca . 4 eyed ETERS f) 3H. 
SUPE 8a ft skolge SABIE 3 ald se 


ap bate “Arid consequently ri - el es et FOBES: > thhed j. 
which, koekes the, temperature:of the mixture in Fahrenheit, = 
1184.1 This differs from theiexpernnment 16 duidefest, whHec¢he 
experimeant.is.3° below the arithmetical, meen of 212° and, 32%, 
Having contrived an apparatus forimeking ‘the mmixtare, go a8 
pot ta dese by mediation, or the:unequal, tempefature of the mat- 
fet ofthe yore], bumixed about 30 onnges-o8 merguay.as 348° 9° 
with: aly equal weight it:B1°, and -foupd the mixture nt 1793°.0f 
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-which agrees with 179-9 of Fahrenheit... ae 

1 ,Lhig experiment is -6° below. the theory, and 10-7° below’ the 
arithmetical mean. The other experiients that. I made gave. a 
‘Tike coineidence with theory ; but as they have lately beech réad 
“ep 4 J i yn ° e ' . a." ° a i a t eye ig 
‘befére the Royal Society, it might be deenied iniproper at pre- 
sent to quote any more.of them here. gw 
, "Were the temperatures 3872° and 32° of Fahrenheit, ~ 
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nutionsog? syuell'inctimenteiof Heit being aoconppanteds with 
eyadh et atioe oldige.vi0cns od toons aiott.b ,stoteteds 
3 Bien ne theee skpevinnshts yiixte by! rwordifitanti iddiaidhid la! 
dt different tarles,:aithodifervent insthememts} widelstoddieredt 
fuiths}i and. péerkaps, different: niethodg°oF traking tie expert 
ments, the errors of a theory which I had investighted sdinre 4 
knew thatidsyoexperpnenis iof the! kifd heal bee maditoor even 
before I had apparatus}: bt thoaght safimutking &xpérméiits of 
this kind myself, are only — °1—°-6 and + °6; while the errors of 
the old thédry ‘dre 269 4.8 arid 0-79: : Philoséphers will 
know how W bppreciate the merits of-a ‘thebr)‘Iso investi- 
gated and §o.cohfrmed. Other facts I have no doubt 1 shalt 
able to’ adducé before I get to the end of this paper equally 
satisfactoryiand equally convincing. of the soundnegs and the 
accuracy of the views I have taken. - 
= Tyoduatsot be concealed, thet Dr. Orawford has made seme 
edpeldvents) whieh Uhave ‘been: thought: to: izivalidate those /of 
DeSfubus * That pilusdpher exposed! thetmometer equally, it 
16 OH OTH the dnflzende ‘of vir-heated by ‘watery vapour to F12°, 
ahd: flaie cueled by oiow to'32°, and .foud! the: thermoréter 
Width ekposett seand somievhing léwet than 122°, deeb above what 
DétLad haeiwtaeed 2! ‘Hence ‘Crawford boneludep? that! the 
mercurial thermometer, at least between the tempévderressdf 
water freazpg and water boiling, is a correct iadication of the 
temperatwre,, ; Probably few men were’ better, qualified, on 
account of his care and ingenuity, for deciding a question of this 
importanee"than Crawford, but certainly no one ever employed 
m a subject-of-.consequence a more inaccurate and inefficient 
method thin hé has in this. Of all bodies, the aeriférm are the 
most improper he could have selected. for experiments, of 


this, kind... The extreme. facility with ‘which they” deduite 
e temiperat re of any bodies they may come in colitact with ; 


' : fr ® 
ithe req difficulty “with which they ¢qmmuni¢ te ‘the tei 
_Beratire of others’; ‘and’ the almost utter impossibifity of appre- 
cidtitic’ the equality of their influence ;’ conspire to rendet'eve 
thing deduced from quch experiments suspicious and equivdcal. 
. But im spite of all this, Crawford found that his experiments 
favoured, the general conclusion of De Luc; 5 , that the 
true megp, js beneath Fahrenheit’s arithmetical.. De Luc 
undoubtedly.took the most direct and simple course for settling 
this point; thet could be devised ; and had he chosen a different 
fluid, and made his experiments embrace a greater range, he 
would md#tSrobably have,discovered the-true laws of temper- 
ature. , 
"MOBY fy his Taité de Physique, thinks, that as ‘the coeffi- 
cieiit! iadicating «the specific heat of'a body” is constant from 
the*ntettiie of ice to the’ béiting of water, “ we ought té conclude 
that the - egtees of the mercurial thermometer between these 
limits are proportional to the increments of temperature.” In 
this M. Biot does not consider that he is endeavouring to esta- 


0200 Mr. Herapathon True, Tompendiares aed the = Aga. 
bliah one hypothesis by, apothen,,the very probability. of wick 
remains: to be shown ; namely, thekypothesis af “specific;heas.” 
Without; howavex,: stopping now, to discuss: hig eubjetts.,). wall 
endeavour to show. that avery. iafling, exon in, .NLM.,. Lavoisier 
and. Laplace’s experimasts with the: eplosimeter, fram. which 
BM, Biot draw his conclusion,.i6 suficient to, make thease experi- 
yaants. coincide. with my theory. By a formule whick.] shall 
hereafter demonstrate, if W bea givea weight.of. water, and T 
its true. temperature, the weight of ice it will meltin the calonmetar 


is 7 =”. Therefore, 100 ounces “of water at ate° 


FPahr: will melt 126°57 ounces ; and’ hencé ‘100 outices Of nem 
ot ye . . { ., , tsfoe cee 
eury at the same temperature.ought to melt only am x. 1:26:57 
= 3-67 ounces. Consequently 100 omtes at 118'6°* shouftt 
tnelt only 1-835 ounce ; and at 122° only a 27th part more, or 
1903 ounce. Thus in operating with 100 dunces ‘of metcary, 
an error of only * of the whole ice melted, or indeed of ‘half of 


o I>. ‘4 ‘34 ° . , woul ° ot 
it g,, or of Fa, oz. would be sufficient to, overturn the inference 


of ML; Biot. ,, And if Lavoisier and Laplace operated, with.a lass 
quantity of. mercury,. 50 ounces for, imatance, an/error ,of 
a. on 02. Wotlld’be enough to reduce ‘the law of teniperittre 
fromm the simple to, the subduplicate ratio. But if so trifling an 
qrrar jn,the quantity of melted ice can produge so enormous 2 

ifference in the results, to what a degree of accuracy oyght the 
experiments tq,,be made to establish any law of temperature 
whatever! | | | Le 
_ Thus, the experiments with the calonmeter are exposed 
to difficulties and errors against which it is doubtful whether 
éven .the abilities of Biot, Lavoisier, and Laplace, could 
protect them. Mercury, on account of the smallness of its 
numeératom, or heating power, is certainly one of the worst 
fluids that. could have been chosen for determining the 
accuracy of the thermometric scale with the calorimeter. 
Water would be much preferable if the condensation of its 
vapour could be avoided. This, in experiments with the 
calorimeter, will always make in favour of the old theory, 
and against the new. By a formula which 1 have investigated 
from my theory, and an experiment related by Dr.. Thomson, in 
his System of Chemists , I find that one ounce of steam at 212° 
Fahr. condensed on 100 ounces of water at 201°, would be suffi- 
cient to raise it to 212°. Conseqnently, if a quarter of an, oupice 
‘of steam, or a quantity equal to 1-400th part of the weight of 
water, were introduced with the water, it would be enough to 





* By mistake, I assumed the true mean temperature to correspond with 1186, 
instead of 118°4°; but the difference is so trifling that I think it uscless to repeat the 
calculations, even simple as they are. ; 
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rendér 'the! expermment ‘so doubtfal'as not' be able to ‘deterthineg- 
from it whether the law of témperatary: ‘followed the sienple or 
the dubtupheate ratio. - With either floid,’ therefore, ! it ‘appénts 
that the'caléimeter: is not susceptible df that decurdey whiok 


expetiments of'this kind require, Yndeed.it is quéstidnable 
“whether thite ts any method so simple and conolusive as that of 


mixtutes| The only things it appears necessary to guard aguinst 
areless ‘of tenipdrature by radiation, and the contact of dir.of a 


different temperdtere-from the mixture, and the influance-of the 


temperature of the vessel in which the mixture is made. . But. 
both these things seem to be almost effectually avoided by an 
apparatus aimilarto the one 1 have described in my experamenty 


‘gm the Ratio and Law of Temperature lately read before the 


Royal Society;.or at least their effects so much diminished as: 


ta, he nearly, if not wasll¥> insensible. Any ather way of 


ebviating such; lasses,, as calculation after the mannex ef 
Grawford, experience has-convinced me is liable to errors and 
ytaccyracies, which might be a little diminished, buat, I think, 
ganindt he avoided. | . Oy 
. Some philosophers suppose that the law of heat I have-un- 
folded is the same as that some time since propownded by- Mr,, 


Dalton! ithére is, however, scarcely the least similarity between - 


them.'' Mr:. Dalton thinks the expansions of.all-Nuids are-pra- 


 -portianal,to the squares of their temperatures from the points of 


their greatest density, but these points of greatest density dre not 
here taken into account, nor do [ even make the rate of the uid 
expansions hold any part in my investigations. The theory. that 
I have-givén, so far as I have yet delivered it, is wholly inde | 
pendent of the law or laws of fluid expansion, and does not even 
consider whether fluids expand by general or particplar lews, 
not Whether they have points of greatest density or nat.. Mr. 
Plalton’s theory makes the expansions of all gaseaus bodies to 
follow a geometrical progression, while the temperatures fallow 
an arithmetical; or that the temperatures from some given point 
are ds the logarithms of the expansions ; but, according to my 
theory, the squares of the true temperatures are as the volumes, 
and, therefore, the first differences of the volumes, or ‘the 
increments of expansion, are proportional to the second differ- 
ences of the corresponding temperatures—a .law which differs 
materially from Mr. Dalton’s; for his increments of temperature 
bear nd ratio whatever to any order of the differences of expan 
sian. “Notwitlistanding, however, this wide difference between 
the two' laws, it ‘must be confessed that Mr. Dalton has 
approached nearer to the ideas I have developed than any other 
putégopher I know of;, and had he'applied his views of fluid 
expancion to gases, he would have anticipated’ the general law 
of température [ have given. . 
a oe - (Po be contintied.) 
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Owl of ‘the first ‘clréumsthices ‘that ihducell Sit ff! Ddey'to 
ddivst the toinpound nature of what was fortherly tafled d&Gtau- 
rixtit'atid’pas, was the want of action of heated chareaif'tion 
it’; uildconsiderable use of the same agent, and of the WRéno- 
paca exhibited by it in different circumstances With tHlotine, 
Mie afte wards made ih establishing the simple ‘nature’ of"th: 
ettialenié nature of chlorine being ascerthitied; it bédatitd’ df 
inipértale to form all the possiblé compounds of it vi ther 
Alethévitary substances, arid fo examine them‘in thé'‘new View 
had of their’ nature. This investigation has been:parsued' with 
such'success at different times, that very few elements” +#mam 
unconibired with it ;' but -with respect''to catbon, the vey ir- 
cumstince’which first tended to correct the errohedtis opthidts 
which, after Scheele’s time, and before the year 1810, Hi#é gérie 
abiodd respecting its natire, provéd an obstacle to’tH''fotma- 
in ‘of its ‘¢éripotinds + and up to the present time, the Aldtides 
fF tarbon’ hate escaped the researches of chemists.’ °° -* 
“Tat'the difficulty met‘with in forming a compound of dhlorite | 
and carbon was probably not owing to any want or wéaknéss of 
affliity ‘between the two bodies, was pointed out by "Sit H. 
Davy’, who, reasoning on, the triple compound ‘of chforiné, 
eatbon; ‘and hydrogen, concluded that the attraction ‘6? thé two 
bodies for each other was by no means feeble ; and the dis¢o- 
very of phosgene gas by-Dr. Davy, in which chlorine and carbon 
are combined with oxygen, was another circumstance strongly 
ft fayour of this opinion.” LE 
'T wasinduceéd last summer to: take up this subject; atithhaive 
beeni'so fortanate'as to discover two chlorides of carbth,* anda 
compound ‘df iodine, carbon, and hydrogen, analogou’ ii Hs 
nature to the triple compound of chlorine, carbon, and hydrozen, 
sometinies called chioric etHer. I shall endeavour in the'follow- 
irig pages to describe these’ substances, and give the ’txpéri- 
‘mental proofs of their’ ttafuré. ~ ers 
‘If chlorine and olttiant: gas be mixed together, {t-id ‘well 
kivown that condensation ‘takes place, and a colourless fimpid 
‘Volatile fluid is producéd;' eontaining chldnine, ¢ddrbons’ atid 
‘hydrogen. Ifthe volumes of the two gases are equal,’ the'con- 
Wénsation is perfect.’ Ifthe olefiaxt'gas is in excess, that exeess 
' ¢ a a ee Pate bs Foods 
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is left unchanged. But if the chlorine: is in excess, the: fluid 
becomes of a yellow tint nd acid fymes are produced. This: 
circumstance alone proves tha annie can take h rogen fom 
the fluid;, and, on exa ination, nv fap qit a ‘i thous the 


ration ton of any oH 0 any. 

e' adtio i pe alight be attted! ae lo 
extent some of the site urd’ C Orit’ i ee: 
retort. with shloring,, a Jp. att shing.., .fi¢. the, rst 
instank a apne enrerh th chiprina thd, he 


Litem vi when in : the eun’s, a 8,8 ; 
ele estroy th colour. both. of the. f Amd Joe 

eat, Heing, at the same time evolved, On agen: the retort, . 

aa na. absorption, ; but. it was found. ft ince a acid: 
eas hia was expelled and more chlorine introduce sine 
We n exposed tp sun bght: the colour nd 
er ep mons erat were formed. Jac nd eg he 
- C orine being, third time introduced, and aig 2 88 
Pavement sa rared more hydrogen: spand, noire palin e of 
cs s. jined..the,. retort. ,, Proceeding. inthis, way .nntil, the: 
g exerted, no.farther action; the Ayid.eutarely dis fnearee 
repals were, the dry, crystalline. rabehehStt pod 
portion of olefiant, gaa was en, ‘mixed ‘in a. 5 okt, 
eis tor nine times its. bulk of’ ‘ch orine, and yo sun 
light. At first. the fluid formed ; but, this. st nl 
ie. yetort became lined with crystals, - ant te colour, . of. the. 
«blorine very much diminished. 

On-examining these. crystals, I found they: w re the.ca compound 
I,waa in search of ;. but before I give the s, of their nature, 
twill describe the process by which this c onde of carbon can. 
be obtained pure. 


ieee Perchloride of Carbon: ' are 


A glass vessel was made in the form of an 1 alembic head, . but 
without the beak; the neck was conaidesably. contracted, and: 
had a brass cap with a stop-cock cemented, on ;, at the top was 
a small aperture, into which a ground stopper fitted, air tight. 
The capacity of the vessel was about 200 cubic inches. Being” 
exhausted by the air-pump, it was nearly filled with.chlorine ; 
and being then placed over olefiant gas, and as much. as could 
enter having passed in, the stop-cocks were shut, and the whole 
left for a short time.. When the fluid compound of chlorine and 
woe gas had formed and condensed on the sides of the. vessel, 

was, agaiy placed over olefiant gas, and, in consequence of the 
condensation of, a large. portion of the gases, a considerable 
quantity more entered. This was left, as before, to. combine 
with part of the remaining chlorine, to condense, and to form a 
partial vacuum; which was again filled with olefiant gas, end 
the process repeated until all “he chlorine had united to form the 
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fluid) cont the wesneli remaitidd full of olefiant pas: - Otdaitie wis 
thesn. adinitsedan repeated portions as: before s' consedaehtly mre 
ofithe @eadhformed ¢ and ultimately a large pottion wae dbtaiited 
im the depttom. of the-vessel, and-ain ‘atmosphere of chlorine Above 
it. It was now exposed to sun light, - The chlorine immedrtely- 
diexppsared,:and the vessel became filled with murrtic ucid' gas. 
Having decertained that water did not: Hiterfere with tht aétron 
of the substances, a small: portion was admitted-into the vessel 
whieh absorbed the muriatic acid gas, end then atrothet ‘atmo. 
e of. chlorine was introduced. « Agani exposed: to thé lrht, 

is was partly combined with the carbon, and partly converted 
inte manatic acid: pas ; which, being as before absorbed By-the 
water,;left.epace for more clioring. Repeating this action,‘ the 


' . fluid gradually became thick and opaque fromthe formation’ oF 


crystals im it, which at last adhered to the sides ofthe gies as 
1@ was turned round ; ahd-ultimately ‘the vessel only ‘cohtéined 
oblonme with the accumulated gaseous impurities ‘of the suctess 
swe portions ¢ a strong solution of muriatic acid, colodted blue 
feorn thesolution of.a little hrass, and the solid substance. :¢ 
. Dhave frequently carried the process thus far-in feterts+ and 
ib is’ evadent that any-convemiently formed pvlass vevsel -wit 
answer the purpose. The admission of water during the préceuw- 
prevents the ‘necessity of repeated exhaustion by the ‘air-jiummp, 
which cannet be done. without injury to the latter; but {0 have 
the fall advantage of this part of the process, the gases shdéuld 
ba.as.pure a¢:possible, that-no atmosphere foreign to the experi» 
ment may collect in the vessel. - pr 
in: order to cleanse the substance, the remaining chiorihe and, 
munetic! acid were! blown out of the vessel by a pait of bellows, 
introduced. at the stoppered aperture, and the vessel afterwards 
filled with: water, to wash away the muriatic acid-and other soluble 
_ Isattets: Considerable ‘care is then requisite in the further 
purification of the chloride. It retains water, muriatic acid, and 
a-shbstance, -which:I find. to be a triple compound of: chlorine, 
Gatbon, andi hydrogen, formed from the cement of the cap; and 
as all thege contain hydrogen, a small quantity of any one 
rémemning with'the chloride would,: in analysis, give erroneous’ 
rasults. . Various. methods of purification may be devised, 
founded on the properties of the substance, but I have found the 
following the ‘most convenient. The substance is to be washed 
from off the glass, and poured with the water into a far; a little 
dicohol.wall remove the last portions which adhere to the glass ; 
and: this, when poured into the water, will precipitate the chlo~ 
ride and the whole will fall to the bottom’ of the vessel: Then 
having.deoanted the water, the chloride is to be ‘colfected on a 
filter, and dried as: much as may be by pressure between ‘folds 
of eabulogs paper. It should. next be introduced into d glass’ 
_ tube,.and sublinted by e ‘spirit lamp’: 'the pure substance with 
water’. wih rise ot first, ‘but -the: last. ottions will ‘Le’ paftially 
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decamponed, musiatic ecid.will ba lihansted, and charcoal det, 
The. sublimed. portion ja 'then, to-be, dissolved. in abcoltol pmsl 
porred into a weak solujson of potash, by whioh the enbataned 
1s thrown, down, and the muniatic acid neutralized and separated s 
then, wash, away.the, potash.and muriate by, repeated: affusions 
of water,. until. the. substance nemains: pure; callect: ituemid 
filter, and day .it, first between folds of paper, andaftezwanderhy 
burig acid im the. exhausted receiver of the airpump. J) - 
. id Will paow, appears as a white pulveruient substance; amdé.if 
erfactly pure will not, when a litéle of it is snblimer m a tube, 
leave the slightest trace. of carbon, orliberate any naurjatso-acids 
A small portion of it disgolved in ether, should. give mo preempi-~ 
teke with nitrate of silver. If it be- not quite pure, it’ must 
mespblimed, washed, .and dried. until itis pure. ce 
_ This. substance does not require the disect-nrays of. the san fey 
ita, fopmation, Several tubes were filled with:a maxtore off on 
part-ef olefiant gaa with five or-six parts of chlonne; and placed 
@xey waten.in the light of.a dull day; an two.or thzes hows 
there wag, very, considerable absorption, and cryétals of .the 
syhstanga were deposited on. the inside. ofthe tubes.. Eihdve 
alae often.observed the formetion of the crystals in peterts im 
common day light. ae i ries 
-. As tatort. being exhausted had 12 cubic inches of olefiant mas 
introduced, and, 24°75 cubic inches of chlonme «:as.se0n es. the 
eandensation gecasioned by the formation of the fxid haditaken 
place, 21:5 cubic inches more of chlorine ware. passediim,- and 
the retort set aside in a dark: place for two days... At thesend of 
that time nauriatic acid gas and the solid chloride had: formed, 
bub the greater part of the fluid remained unchanged. . Hewea'it 
wil]. form even in the dark by length of tame.- 5° 000i il. 
_J tried. t0 produce the chloride by expoaure- of the twongasds 
0 fubes over water to strong lamp light for twe or three hears, 
but, could net succeed. De te et 
The perchloride of carbon,.when pure, ‘is immediately after 
fusion, or sublimation, a transparent colourless substance.:' It 
bag, scnrcely any taste. Its odour is aromatic, and appioathing 
to,that of camphor. Its specific gravity is as nearly as possabte 2. 
Ite,_refractive power is high, being above thet of flint -glase 
(1:9767). It is very friable, easily breaking down: under :poea- 
sure ;, and when scratched has much of the feel and. appearance 
of white sugar. It does not conduct electricity.  .« : - 
The crystals obtained by sublimation and from. solutions: of 
the substance,in alcohol and ether, are dendnitieal,. prismatic, 
ox.jni plates ;. the varieties. of form, which. are very intevestiny, 
are, easily ascertained, and result from a primative ectobsdsan. « 
At iolatilizes slowly .at common temperatures, and: passes, im 
the pganner of camphor,. towards. the ight: If warmed, jit rises: 
more tapidly; and then forme fine oryatals : when.the tempore 
time is furthen mised, i. fuses..at..320° ‘Fakbr, and, bois at: 360". 
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under catmiospkeris! pessule.” When. Goniehged’: aie tions 
rapheablirioe ond) i sicreted fin ela Gin fod 
talaz ox vessel cdntaildew it)! {re £6>-tranbpareh! Uhd Soloed & 
sat bthavitiedimiedit, excéptiftow Rachivy ieftadale gowet 
to perceive where ities edged. ‘As the erase LFcsrerides Ae 
thie, ideplity; dad ciacks like bullied? ééaphor: ‘etdlin a 
oninttes aftet id ig-odldsiis white, and ahedueos Pls 
licebibetraiedd still higher; as whéa te. sabvtanédts: 
throuplad redhot tubk; itis decompdsed’) CRIs & oldu, 
bndimothet ohloridle of carbon, which dod denser Info w Maids 
abtamentl : This shall be described presentty? YO *.7 8 tech 
:1 It tis mot readily combustible; when. hdl@-in’the flanztdafoa 
epiittiamy, it:burs’ with'a red fautic, exiting inch winbie tend 
 pmyqfadios!;~ but when yvemoved from ‘thé 4dmp, dombusden 
eenses. In the combustion that does take pleée th‘ the damp, 
the hydrogen-oftthe alcbhol, by combining with the ‘whidsinad of 
the vermpound, performs’ the most important pat /“Héverthelesd, 
rhea vihelisdbstante is Heated red in ‘an ctweepheno inh pare 
Aieddfoetines boris with's brillant light. <0"! <8 sie 
-biit ésthptosdluble in water at commun ‘températeres 3 oy Onin 
aepy smiail dadatity.' Whéewa dtop or two ofthe dkibholless 
0 ured 4ate-nlarve whaitity of water; H tendered? Quid 
fsom thdodepositinn of the substaned. ‘Tt’ dods! noe Vappedr 
Khatchas badebiissalies morte of it tian cold wuter!:! «519 6 <1 
acelg disdolvéioin alcohol with facility, ahdin much greeters 
avy cwithohelitthan ‘withoutt «A ‘saturated: hot’ sohutibd diye. 
dives qpuiitiqools,2and the cold ‘solution also’ gives ‘erystale My 
spontansd uw evaporation. -When poured inte water; the dhingde 
fis qaweiprdted;cand fale t0-thebottom in flakes: ‘If burnt) the 
fiasien dE ths! :eleoliel ‘ie brightened by the préséneé of themit- 
stance, and fumes of muriatié acid’ are libetated: | Soliiowbt 
dtemdiof silver dues not ‘produce any turbidness in #'udleds it 
é in such quantity that the water throws’ down-the substexée ; 
rat abichiovidelefsiverig formed. 9 0 Sn VE 
noDbis adel mete solwble in ether than in alcdhol; andmnves4o 
aot drot thaw ish cold ether. ‘The fot solution deposits orystalaas it 
locobsjaddd the prystallizatien of a cold solution, whet evepdrated 
mnie frlass-plate; is very beautiful. _ This solution is not-predipi- 
etek by‘ adver} onless“the ether has previously ‘been dried; -and 
thedowatdr Géetasious a turbidness. Nitrate of silver ‘ddee' net 
‘Prpoipiuate t. -' When burned, muriatié acid fanves are liberated, 
eivreater part of the chloride remails“in the capsule: +9 
It is soluble in the volatile oils, and om‘evaporation! i tphin 
-obthiietd it vorystals.. “It is: blso readily ‘soluble in fixed! bila. 
The solitons when heated liberate muriatic acid ‘gas;'and fhe 


. 


‘dil betoimes‘of « dark cotour, as‘if charred. -* - Te 
30Rolutioas of the acids snd alkalies do not ‘act with ‘any'e ey 
on the substance. When boiled with solutions of pure’ potas 
‘. “and soda, it rises and condenses in the upper part of. the vessel; 


- 
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end theugh. it be binvebt downy to thazelkely seanyo tinetyoheal 
bers ime a aTYT “alkali, Vbem exmseinedide nok fansdbtaancetail 
ang sere 108,19 apy. chaaga:proflucddics Amuisenia im anlns 
fiew ois laa without anion: Oo PPP dhe Tbsiteitselkutionel sd sees 
t ae ne MOS of jt-than. pare miasen, anal! W SVI99TSG O4 
in, sglution, dogg inosiagtahall abi Sttoi 
piled t acid weed ppon it dissolves a portion, butdoesantdec 
posedt:-psincnols, part of the chloride.is deposited: nnsdtexesd 
g eonepatiated acid, when diluted, lets.mpve fall glam 
eisiluted, ‘porte. eing” filtered, and teated; with datraté mt 
silver, gives no precipitate. ‘It. ddes not ‘appear'ito ba mithbr 
.gdleble ah on agyed ypon.,by, concenttated sulpbarim acidal It 
. banks alate lyjmthe.egid, and, when heated,..is. converted: igo 
wats DICH art rising through the acid, candenses ip. thei upper 
pithe,tube.... wove pt ed . agegae 
"c Bnd pet acted upon by. oxygen at temperatures: mnddsvd sed 
estes apaat ae Ok oxygen. and the vapow of the. snbstasde 
avoid not inflame by a strong electric spank, though: hes ote 
-ature was raised bya spirit-lamp, to about 400°,, When ox, 
Secs 8 with the vapour of the substance as, pessed. throughve. 
hektale, there Jai decomposition ; and mixtures: habeas rose. 
diene exide, carhonic acid, and. phosgeme. gases are: paodueed. 
shogertiqn ofthe. chloride was heated, with peroxide ob me 
in a glass tubp.qyer mercury ; 26 soon as. the exidehad seemed 
aayEp hs ANG ithe, heat. had misen, sp high; es, ito dofsetothd: glass 
rablly,. the vapour suddenly. detonated with ¢hdioxygan 
witdi, bright inflammation. The subetanges xemsining weir 
SMFS sHathonie acid, and calomel; andl. believer theneu spe 
ae dasempaesition or-action, until so auch merciry: had isan 20 
-Wapomr; as to.aid the oxygen by a. ‘kind of, double: afingeysin 


decomposing the.chloride of carbon, lent Sis 950d. 
; %: Aanlaring produces no change .on. the ‘substanck, eithen thy 
wae to hight or heat. i op ione at od 


en iodine is heated with it at low ‘temperabiieds)>the saw 
qbuiantes melt and. unite, and -there:is nog -futther action. 
shen: heated. more ‘strongly in vapour, the: ioding, ¢eparntes | 
, reducing the perc loride to the. fluid, prdtoshloridecof 
RABBI, and chloriodine is produced.. This dissolves, and af 20 
iwacess, of iodine be.present, the whole remains fluid at. commen: 
stamperalurer.; When. water is added, it generally lihezates:.a 
stle..eding:;, and on, heating the solution, . so as to daive off.all 
free ionbnes ‘and testing, by nitrate. of silver, chlonde.and iodide 
sof silverara,qbtained. |, bopper 2b ds 
ji. gdregen and, the yapour of the substance would nofinflase 
at the-tem emperntnre 9, 400°. Fabr. by strong electucal:spanks.; 
but when fhe Pence ‘was \sent throygh a red-hot, twhaj itbe 
ide, Was: dgagrapnrad,.and muriatic, acid gas and charcoal 
CA H 40 eiotsto: tye 4 it sIv 


vapour. of. ‘he perohloide of carbon readily detanatan hy 






FO Mr. Faraday on tvo new ‘Coinpounds fAcd 
he Aecttic' spark witha mixture of oxygen anid hydrogen gabe’, 
av the paseous résutts ‘are very mixed dnd uncertain, from the 
vidat Gyuipoise Of affirtities that exist among ‘the elemetity." '" : 
Sulphur readily unites to it when meltéd ‘with it, and the mix 
tute' crystallizes on coolitiz into a yéllowish mass. ~ When 
heeted more strongly, the substance tises uiichanged; arid leaves 
the -valphor unaltered ; but when the mixed ‘vapours aré raised . 
to 8 stil hivher temperatare, chloride of sulphar and protodhta- 
fide of ceirbon are furmed. Sometimes there are appehrancds ts 
af'& carburet ‘of sulphur were formed, but of ‘this ‘f have’ not 
satisfied niyself. mo Se “oS 
Rhosplidrus at low temperatures melts’ and unites with ‘the 
substaneé, without any decomposition. ° If heated'in the vapour 
of the substatice, but not too highly, it takes dway chtoriré, exit 
forms thé protochlorides of phosphorus and carbon.’ Ifhedted 
‘moré bighly,'it frequently mflames in the vapour with a brilliant 
combustion, and abundance of charcoal is deposited. Soyte- 
#iniés ‘I have had the charcoal left in films stretching actdss' the 
tubes;’ ard occupying the space where the flamé passed." "Tip 
earance-is then very beautiful. — EEE FO ts 
'‘ Wher phosphorus is heated with the vapour of the substatide 
over mdicury,' so 4s not to inflame in it, théte is generally 
still portion’ of muriatic acid gas formed. ' H ‘great’ cuit 
taken;' this i# in very minute quatitity; and 'its variable propo#- 
tior? stffietently shows, that the hydrogen which forms it does 
not come from the substance. Fam induced to believe that it 
$y. derived’ from “moisture ‘adhering to the phosphorus.’ The 
action of iodine on phosphorus shows, that it is, very difficult to 
s Witter substance perfectly. ES 
“A etitk of phosphorus put mto the aléoholic or‘ etheria? solu- 
- tidti-of the perchloride did not exert any action upan it. °°" 
‘@tarcoal’ heated ‘in ‘the vapour of the substance appears’ to 
have no action upon it. fF te 
‘Miést of the metals decompose it at high temiperdtures. 
Potassium burns brilliantly in the vapour, depositing ‘cliarco@, 
amd ferinitrg chloride of potassium. Iron, zinc, tin, copper, pid 
‘meretiry, act ‘dn it at a red heat, forming chlorides of those 
‘metals, ‘and depositiig charcoal; and when the experiménts 
are -madé ‘with pure substances, and very cgrefally, no‘ other 
‘restits are obtained. Some of the substance was passed ovett 
‘#ron-turings heated in a glass tube.’ At the commencement of 
‘the sublimation of the chloride through the hot iron, the cominon 
air of the vessels was expelled, and received ‘in different’ 'tabes’; 
‘bat before one-third of thé substance had been passed, ‘all libe- 
‘ration of gas ceased, and the remainder was decomposed By tt 
iron, without the production of any gaseous matters. THe Dif 
‘ferent portions of tur that were thrown out being examined, the 
first proved to be common air, and the last carbonic oxide. This 
. bead resulted, probably, from the action of the chlorine onthe 
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lead of the glam tube... An extdent action haditeken, plaop, sad 
-the oxygen evolved, meeting with, the liherated carbon, would 
produce.the carbonic oxide. This experimemt has beea yapental 
several times with. thesame results, 200 
Wyhen the perehlonde of carbons heated, with metallic 
oxides, different results are produced accopding te the, praput- 
tions of oxygen in,the oxides. The, peroxides,. as.cfinezcury, 
copper, Jeat and tin, produce chlorides of those. metals, and 
cathonic acid; and the protoxides, as those-.of ging, lead, ie. 
praduce also chlorides ; but the gaseous. products ata. mixturgs 
of carbonic acid and carbonic oxide. I have frequently par- 
ceived the smell of phosgene gas on passing the chloride ‘aver. 
oxide of zinc ;, and as the substance easily liberates chlozine at 
igh temperatures, it will be readily seen how a small portion of 
that gas: may be formed.. It also. happens, sometimes, that 
the 1: rotoxi es become blackened from the deposition of — 
arepal.. of ns 
‘When the vapour of the chloride is passed over lime; baryte, 
or-ptrontia, heated red hot, a very vivid combustion.is produced: 
The oxygen dnd the chlorine change places, andboth, the metals 
gad,.the carbon are burnt. Chlorides are produced, earbanic 
id is formed and. absorbed OF the undecomposed parts, of the 
eatths, and carbon is deposited. In these expeximepts aqigar- 
bonic.gxide is produced. When passed over, magnesia; thera is 
na Action on. the earth, but the perchloride of parhousis. qou- 
vere | by the heat into protochloride. = = - .., 
these experiments with the oxides no trace. off 


ry 


ee tn» Cee 


water cruld 


ved. Se Ve vhs dp 
Having thus far described the properties. of the sybetanne, I 
shall now give the reasons which induce me to eengider # a 
true chloride of carbon, and shall endeavour to absign its cam- 
position, My. first object was to ascertain. whether hydragen | 
existed in it or not. When phosphorus is heated init, -a smell 
tity of muriatic acid.is generally formed ; but deubt.anees 
as. to.the cause of its production, from the circumstarce that ¢he 
osphorug, ‘as already mentioned, may be the .source.of the 
hydrogen. When potassium.is heated in the vapour of the aub- 
stance, there is generally a small expansion .of volume, -end 
inflammable gas produce ; but it is very difficult..to-cleanse 
potassium hoth from naptha end an adhering ornst .of. moist 
potash ; and either of these, though in extremely: minute quan, . 
ates, would give fallacious results. ae 
A.more unexceptionable experiment made with irqn hae been 
already described ; and the inferences from it are egaimat: the 


psence.of hydrogen in the compound. Soothe 
7 are of the: substance in vapour mag cleotrized over meroney 
‘by: having many hundred sparks passed through if. one 
= formed, and carbon deposited. A very minute bubble of 


he — Mieaehap rates iee Oiigounds —_ WA. 
res w: ved, but it was much too small to interfere with 
the conchi#ioks drawn zespecting thedgiiany ecgdary natuse & the com- 
nd; d&fldwas probably .caused. by air that heriuidbbred to the 
sides of tlie tube. when. the mercury was. i: ‘ 
The most perfect demonstration that ‘i or 
- hydrogen, and indeed of its nature altogether, aa a le 
the circuatetances which attend its tog ee the fluid 
compounds’ chlorine and olefiant gas esgted: omh ty chlorine 
_and solar light ip close .veasels, . henepot the auhole the chlo- 


yme djsa pears, t there is no chan of volam me ts place 
se apeeec ats tc te aa 
Nottie Of equal Pyoitianes | ‘of’ Sore di; 


se withoat cérideinsation;- it'4s. evi ! nity 






aiiced fitto the vessel hasicod bined 

ul@,-atd liberated an equal’ volume of Ky reget : 

the hlstide ia: perféctly fortjed,’ it condenses: nd’ 

+ eh method, apparently’ free Front alt fallacy thas 
Of ascertainitig its mature; fF 74 Gsid ban ah 4 JO8H. 9 


+ pw ibede tary expetments on giveh’ vuluines: of clahiad 


blefihut’ gasts. “A ¢lean- dry-retort ‘was fitt od ¥ Wi 
: ing ts“ bapactty was’25°25 citbic ae 
Wed pRhetaitpan b, it-was filled with nits 3 


-inches pack re ured and being again exhausted, 
Eat Gest! gas “and -10 cubic ihehes ‘of éht 









ae 


it: wad'then set’ aside -for- hdl? tn’ hoan* 

fis dye ind; mht form, ‘ard afterwards beirg ‘pl 

fae“Oh dtildrine; 19°25 cibic inches enteted:; - 

Serediaes had beert as nearly as postible 10 cishie' the é 

‘semed herdhime: Of tte olefiant gas’ (bardtreter, 29° 2-imbHiy 
JP WAS ‘thos placéd for the day (Oct. 18)-in the rays of tres 
-bubOhe ‘Weittter wes uot very fine. In the: tel 

tyottitild!wubstanée had -formed: in: abundaice, and = 





Re 


inéd’ - “When ‘placed over. chlorine; * not the 
eile duvoldine’ had beeti produced. ‘Tie’ stop-cdck 
ce ‘wider mgréury; &hd-a small portion‘of the inetel hitvs 
ed; it‘Was ‘Abiedted in'the retort, toabsorb the- chioring? a 
nbk of the retort was ‘left open. under ‘the mercury "1 t; 
aad? the MWlivle ‘agitated from: time to time. Next: mois 
. (Hardiietet 29°6) the miercury: which had entered; being pass 
mtd dieéaecl of ‘the retort, stood at a cértain af 
talside-live te¥vel. of the mercory-in the troeh; occupyifig 
catitehieh: dnd leaving 24. cable. ‘inches filled: by ‘the erie 
mbertatiotasia gras. and nitrogen. “Phése - volumes vonretted’td 
ptise Peewiure of 29:1 inches’ give-5°78 cabie into for the 
puicabworbed,'ind 1947: cubse-inches fer thd iiurliate-abid 
iter Nhres aborbed: ‘bys water feft?1*2-dublc indh df Hi ae 
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.90 that the gases in the retort, after the. action of stl 
wepede 8, 7 DERM L te feet diy aie 
2a br: Rr AOR aD is PTE RY | @fts det 
‘ et tes Ut | hw 








WRI) +. 96. Canine ed Corlnns te. ae 
haem agetvas og Tete sot diva age rat Oo a bt 
citer aah iM urintio noid: gas: f,, euble EWe9% waa, 2bBi ey) Mane att. 
2.403 berfiblobine.tsat soe et! lasts rede dethes woes OB = 0g 

Nitrogen, fq. Mie SIV NE Tate tee AEM Yo goprs 

Rett > Trete dt qaitattedonia, fastea yp tam ad 

aad het efor, Ah at action, tre oysters ob oe be a foert OL urbydt: 
wa : ‘Ohidtines: 2). wend el Pe gUR, leaky, 29 BOMB ayo att; 
fem (Okehaine pags. ch IE aah SOOO 04 
, side aS Nitrogen 2/7 “dune iy VEST MD te “HO Telow bas 


Lay aye 7 HOV VIO RAL es 
if hn bie, inches of conn ba bad i divappa sea 886 
ae had epteced inte,cqmbing rt ‘OR Of] 
cr G Seen ydrogen liberated from. the rae 
EHH AP orm muriatic,acid;,and, ¢ 
lorine remained eembined We) 


a or bie  Sackes of. dlefiant .gas..; Hereyit 
ant 






Ay 





RA. actly employed is nos quite five times. th 
gas, nor the volume of mpriave, acid gas produced, agpa 
mt ae ¢hat, of the gleBant, gems but, they, approsmegte 5 
1 wRpa A 1s wemmembered. that-the.aonversion wag, aph, 
d thak the oe ayes used wonld inevitably qontain 
oe iain ¢. ‘causes of the Sahoency cane Re 










a at, -one | velume-:of 
eeetaes for ite cpnyersion. mie. sti 
de:oC,carbom ; that.fonr volumes. of rannate, aga 
ane formed; that,three volumes of chicrine, eembine, aug 
mst = of carbon i the olefignt gee to form tha sald 
5 cand, fet, ‘when: chlonne- ‘now oe emkng 










amab! sy rege io woah et are 


Avid hla " 


sequen somes 2 rebar: of. ‘experiments agreeing wnat adh 
Five grains were over peroxide of copper in on inom 


tebe, ang the gas collected over mercury ; it amounted to 3@ 
! 


Sertes, vou. 11. 


ui Mr tanltg inne wie Sarigpunds «FARA 
cbc: iadhe! “barometer 2985 3: thelmometer) 34° -Pwhr.q GF 
thes’ sidaly &8. cubic tithes’, were <carkonie-apidy anid cathe 


substitice had: passed uidecomposed; and condensed’ at the 
joaite énd’ of the tube in erystals. ee 
~Wederinents made by pasting the perchtoride: over hot tige 
é#babytes, protiise td be: more accurate and easy of perfoimidripé. 
MA the niewt tinie,' the above analytical results will; perhaps: Be 
édAsidered.ad strong correboration of the opinion of the nethatey — 
6P the editpound, deduced’ freny the synthetical: experitneriely 
wid the coripdsition of the perchtoride of earbon will bei 0) “6; 
ok a © ee ae Ca ee ee rr Te Ne ete ow Ftp ADL EEbt 
4," 8 proportions of chlorine. ,....... = 100°4 beaten 
Ret ges Le FEE CRAPOR EH couse rica edndees FR 04. soaate 


Macysticgtns break 2 ee ge ete adn 
Y a ’ e . ‘ 11-9. : 


MOG Owe Lae TUR te 
‘boo, ae . Proteehleride of , Cexbon, . Hove Unde bre 
ot. Bi avinly kaitd oo meuch‘on the nature of the perchloridg of Care 
Bom, DshalFhave lew ovcasion to dwell? onthe proofs/that the 
ouad kdm-about to-desoribe, is alee a binary cpbbination 
6¢ wmbogn and thisvinc i a oa, wb ily wot 
*1WVRom tte repour of the ‘perchloride of carbow is: heutrdte 
Aabtedtess, chlorine is liberated, and anew compound: ofthese 
cheadidambcarbor-is. produced. Fhis-is readily shown byrheat. 
Wiehlele bottom ‘ofi-a:emell ighaes tube, containing some. of tie 
hwide 22 a- spirit lamp: ‘Phe substance at first sublimes, 
i@eacthe:-vapour becomes heated below, itis gradeallly don. 
weutudbinte prétdchtoride, and-chlorme is evolved 0-11 2) 
“Mote ngt-without considerable precaution that the protochlortde: 
eheucbew oiin be obtained pure ; for though passed through a 
guuttoneth of heated thbe, part of the ‘perchleride: frequ 
aches decenmposition, The-process I have adopted is: thu f 
Pity. y soure of the. perchtortde ie introduced: into ‘the: 
sudefw tabu; ‘and the spave ebéve it, for:10 or 13: inches, Mud 
Jody: sradll- frapmente ‘of rock ‘eryetals. the port ofthe! tube 
tyond: tips than bent!-up-ard down too or'three tines se 
that the angles may form receivers‘for the ‘new compoutd:; thet 
heating ehéltgbe and orystabto'bright redtiess,' and dipping'the 
angles in. water, the pureMerided slowly sublimed: by’ a -qpielt 








Leh} wloivas wap QRlorine and, Canhee, Be. Vf. a6. 
hemp, And, ‘om, passing imta/ the Aob part, of the: ube, ig, 
podesk ; ta: uid pessameares, whichis cendansedsg peace 
the sabe) and chlonne as evolved; part, of, Pree nec ion 
thie greater ivi is ratainedia solution, hysh ante 
anyelew.. ving proceeded. thus! fax, by the earafil appli 
efipiermp and dlowipipe,.the bent, part ofthe tube may. Sereroee 
sated from mt within the furnage,. and the, end,.claged, 189, as, te 
pea ® sqaall, retort:;, aad.on distilling the fluid fous oz five. Ames 

from, one angle to. tke other, -all the chlorine. mag he dhven 7 
without, any! loss,of the. subatance, and it becomes ji 
saleseinge, -it-atill, howewar, always conteme some, eititl 
which, has escaped decompositions and, ta separate, this, 
boiled the: fui vail the tube wus neatly full of its. v mi an 
them clasiag the.end that remaine s 
blowpipe, have afterwards left the whole. towool. It iy 
bx the fluid, into one. end of the tube, andi in c- 
ing, teet-end, through a, cork into.a receiver, under which a, yery 
sgl Meme is buromng, to distil the whole.of the fluid at a.teme 
parnivra:wery litte. abeve that of the atmosphere. The, sed. 
ahlonda being lese. yolatile does not. rise so sogn,.and, the pupe 
protechieride collects at the external.end of the tube, Tomer 
taim its purity, a drop may be placed ona glass plate; it w 
memediately evaporate, apd if it contains perelipride, that aub- 
stance will be behind ; otherwise, no trace will remain on 
the glass, The presence or absence of free chlorine may: be 
pevipberctad Py dissolving a little of the fluid i in alcohol or ethex, 

onThe pie Potachlond rt os b high! ‘impid fland, iend 
“18 rotes e of carbon is-a ¥. i 
ptstnarty. cs tless, Its specific. gravity is 1562041-8 moe 
penetatductor of electzicity. 1 em indebted: to. Dn W 

forthe determination of the refractive powen.of this .eebanidey 

en4 for the; spproximation to the. refractive. power .guran ofthe 

the present case it ia 1-4876, being sery-nenaly 

thatiokicamphor. It is not combustible. excepe when belh ais mis 
#itmoe, as of 2 spirit lamp, and then it ‘burns with. ebnight. yellaw 
aeuch smoke, and fumes of muriatie eed. ted. 

10 does. act become solid at the zero of Febpesbest's, sania 
Wiken its temperature is raised under the, surface of: water: te 
hetween-160° and-]20°, itis converted inte vapour, and.conagins 

inthet «state until the temperature is lowexed. . Whea-:heated 
tueresbighly,.2e by beiag passed over red bos rock CRYRAN set 
1¢ube).a. small pertion is always decomposed; nearly al 
Auimay, however; be condensed again, butt. passes slightly 


welennesd,, and the tabe. and. erystal are are blackened on’ 4! be wfane 
dgreckasecel.:. l:am, encertin whether thus degamposition. oaght 
sant danbe attributed rether.te the action of the lass: atsthiaclagh 


terlupetaimee tham to:the heat alane.. ee one bP 
sdthe sacmnebs soluble sn: wetes; Ibat remains. xf. the bettouned rth 
iegny: Sor many weeks, withous on anon: a re TL, a 


116 Mr. Faraday on two new Compounds {Aue 
$1 It is soluble in power moe! theardicodee isi burly berth 


“ite BSeSheriAwE ovb stelqmoa 
tis prey the vo ile vind “er; oils.,43 actetase 





sat =f 
BR 18 FEA A lu ¢ in al alkene lone Be Se Benahpa ait 
y Kt mysiatic, ot sulphuric. acids... ASS secqin9t oOmmos Is 


utions of silver do not act on. ite wpeacuob bar ,vitasitlisd 
oP PSER decomposgs.it at high temperatures, forming eanbghic 
er acid, and, luberating chlorine, tare (bored sty eletam 


rine dissolves in, it in. considerable, quantipyy. badshes 
farih ‘Gction, or. only: a very slow one jaicoanqaon (stay: h 
on exposure, to.adlar, light, a, different reqult sakes ipece.iel 
ase eply, had, we. days, 1nd, those.in, the, middle.o£ Mosiesiier, 
Q ah f expORS, tha. Brptorhlonds..nf earho ace sapaog 
ne, Ao splar. light ;,.and henge the sanyersion 
whole, o sf the protachlpride. was. not peracti;, batoetuthe sensh 
Un, ABBE. the. setarts. containing the eabatancesiwese 
stals,, which, on; examination. wsder.the saliches 
to be quadrangular plates, esernb ing: fhase af She 
on....,, Lhaye. were, algo, some thombaidal pty 
nae { ‘After, the formatian, of these eryataltsdhote 
erable absorption, in the retort ; hence-¢ Jacuk 
Boh e gag which. remained..wes..chlorine, anenxed 
else, except.a slight imparity,...The aalid hosp 
aes found toibe volatile, seluble:i m al¢ohohopate 
serra at eaton and had the smell. and: other. prapersi€acof 
pride, of caybon.: lence, though. heat ia separating Cblog 
icy aes F the, perchloride of carbon produces its. ‘decompastiony 





aagasions, ¥} Fepraduction. bsouborg 

gi t das s\1od inex ery. readily, and. forme, a. brillant ‘vad solar. 

peasy .jn, colour, to that made . by:.putting iodine, Ihe; 

a phuret of carbon, or .chlotic, ether. It dogs.mot exert: any 
at aaton Om andine. at common temperatures. 5 110 

ectrig.s sper K passed through: a. mixture of..the: vepauciof 

nde.with hydrogea, does mot cause, ary .detonation;| but 

rt pumas mre passed, the decomposition:.ia gradually 

egte vy mmnrialig. acid. is foonad. When: Hey dcagen:end tbe 

waBaurcok the iprotochloride, are passed through @ red het tubes 

ere is a complete, decomposition effected, muriatie acids eam 

omen 11 and, charcoal-deposited..i..khe mined qaponsriind 

ais flame.ag they, amie. Jerthe dot pew ol dhe buble 

" pi'the pratochiezide desquates,renduy hy shereloctrie: 

r A miatasetoF anyon and (ryREAR SsaNes ssn a 
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Aatfioskadtnm alocheperattited at! +e 
Sr tran etd abs Bae nee LelatidH! SF +R haeB C6tt 


é Horie 1) Phe HOt Sele { 
oti soy denllitiey inst by oR Prep «lio bexnt at Sbrir0 hi 
Its action on metala49Vepy'simitat td that oP fe Benes AeA 
Wits piace? dveP hema ‘red heat,it fern: th Hub, d 
Hiseritestdhurconlls TPetissiuint ddes ‘not dct on ft inAbebiale 
at common temperatures ; but, when heated in' ite’ vepULA b 
brilliantly, and deposits charcéale >! hoe thie to arouloG 
onWdes) paueew lover heated inetallic: oxides:: ‘GH dE 6F Che . 
metals are formed, and carbonic oxide, or carbonic Acid {Roa 
wre aecit hes tape! df ORidation'of-the metal. “When! ts puur i 
thitedd over heated Hthe, “baryta, ‘ur stréntia, «iQ Bo BID 
Hanealebestoh produced ‘as with the puletidiide!<o19 
Tod sagda biti atid yxing this! chlomide: df’darb : 
pation aid se rtd initie te proportidhs ofits eltHh: 
éteihsad that: bo fd how muelx dhiloring wad M 


3 
dsttait iveigive! of! pebichidride darts did edniverdd iit Dep Pg? 
Ohbvtide; aid for this purpose Wistilled the Pefdibbride 
redchet tulied ints soliton -ofnittite dPail ven? ee; vic 

add kubea lid With whd nametsedin' the san “aha per Be 
could ifdver sey liceurete resulta inthis! way? Rum, the Wf 

of ptddileiag'a vowplecé' dectrposition; hd até Hoty Ti 

dttdrost ohisrie acid. ‘Five grains’ of peeohiotide ABGREOR? ane 
dnarinee eave'4'D 'greitis oF citlotide Of ‘iNet, Whithe 9 liven 
legltotb 406 grain of chlorine’; but soine of the’chléride ef ly 
pandedcuhddeomphtied; and! orystallized iw the Yahe? Onn 0 


O2QeD aiisuof the pure protochloride were passe/oter TEE HOE 
pobdobgrytaity a dlods tube : a’ very ihe om 10f Wwrad 
‘eat bUhie CIR Wats: 









. Seasseposk place!’ chlirideof bariudy and: 


produced, and a little charcoal depositéd: "i WhtnthétaB 
ould? thes barytes ‘was. dissolved in mitri¢ ‘acid! and“thl etre 
previpitited by fittate of silver. ‘9-4-griitis' Of dry" Chet 
dilveriwute ébtamed? = 2°32 grains of chlbrine. 67 °° {9S qlue 
Other experiménts: ware made with ‘lime;’ whith "gave oe 
teryunem’ to this; the quantity of chloritte' beitig fatREy Jess 
wPhredevaind: of puré-profechlotide were passé éver pare 
of .esbeer heated red’ hot in an‘iroy tube, and the Wad récel¥ 
orb bnersapy:> Bi iedvic inchés' of carbonic acid’ ae v3? 
nated jit] o fig-wabit inety of Common ‘air. Thed? Sos agin 
invbcbiate NéaHY-dquar to 449 ofa gait of carbanl0? § 21 o19n! 
bAthese gp baitich ty! dndidate the-boupovition Of che mud SHG 
ridénd fbr Ben 4t6 be Ghe briépartida of thloritd and bn SF" “fe 
losp0hasis of thé format: and bo? oF thelktter:! "Md deere 
betheen thaue deaurell berber “andthe revilts of the exis 
/ ' 


i 


T18 _ Mr. Paraday on fo 'new' Chnipounds {Avte. 
sinenté; 13 not‘ too great té “have atibén from errors in wérking 
op, such small quantities of the sdbstance." = °° 2 tin 
“A mixture of equal,‘volume’ of oxygert‘‘and ‘hydrogen’ Was 
wade, and two volames of it detonated with the vapour of tha 
protachloride in éxcess dvér mercury by the electric’ spiirk.) ‘Phe 
pan ion was very nearly to four volumes ;' ‘of these,’ two: were 
muriatic acid, and the rest pure carborit oxide: and calomed 
ad been formed, its presence being aséettained by potash- 
Hence it appears, that one volume of hydrogen and ‘halt a -vohmde 
of oxygen had decomposed one proportion of the protochloride, 
forintng the two volumes of muriatic acid gas'and one volte of 
carbonic oxide; and that at the intense temperature produced 
within the tube by the inflammation, the rest of the oxygerand 
the mercury had decomposed a further pdrtion of the substance, 
Frite rise to the second volume of the carbonic oxide, ‘arfé te 
the. calomel. boa 
A mixture of two volumes of hydrogen and’ one’ volume of 
oxygen was made, and three volumes of it detonated withrthe 
vapour, as before. After cooling, the expansion was''td' six 
volumes, four of which were munatic acid, and two 'catbonit 


exide, There was'no action on the mercury in this experiment. 
figsin, five volnmes of the same mixture being detonated' with 
the vapour of the substarice, expanded to 9°75 volumes, of whith 
6°25 were absorbed by water and were ‘muriatic acid, and’ BO 
were carbonic oxide mixed with a very small portion of ait idtre. 
iced along with the fluid chloride. These experiments, J 
think, establish the composition of the protochloride of ‘carbon, 
and prove that it contains one proportion of each of its ele- 
From a consideration of the proportions of these two chlorides 
_ # carbon, it seems cxtremely probable that another may exist, 
composed of two proportions of chlorme combmed with one-ef 
carbon, I have searched assiduously for such a compounhd,'but 
am undecided respecting its production. When the fluid prote- 
chloride was ‘exposed with chlorine to solar hght, crystals wére 
Yormed, as before described. The greater number of these were 
certainly the perchloride first mentioned in this paper ; but when 
the retort was examined by a microscope, some rhombvidal 
crystals were observed here and there among those of the uéual 
deudritic and square forms. These may, perhaps, be the’ teal 
perchioride ; but ‘1 had not time, before the season of bright 
sunshine passed away, to examine minutely what happens in 
these' circumstances; and must defer this, with many other 
points, till the neat year brings more favourable weather: =!" 


’ re hooe gs 
<'' Compound of Iodine; Carbon, and Hydrogem.-. -» . 
7 “The arialogy which exists between chlorine and ioditie' ridtn- 
wally suggested the possible existence of an iodide. of' catbon, 














BOAT x... af blrdpaiged, Carbine. NOE 
gai.the: means. which had succeeded with 4he ne: nt 
Diteved the best cpg ae aimee el thp.other,) 0/4 
-Jodinge and, olefiant.gas, were put. in various ‘Pacpoatidné: dit 
gators, pnd, exposed tothe sun’s, raya. After a while, colouftess 
caystals. formed, ithe, Poesy and a partial vacuum Was ‘pro: 
duced,.,, The gavin the vesse s being then examined, was found 
tg, contain no hydriodic acid, but only pure olefiant gas. Hence, 
wansbe ae been simply to producep compound of the iodine 
eolefiart.gas. ; . , ot 
wr Ebnigen. ody formed was obtamed pure by introduting.§ 
selption of potash, inte the retort, which dissdlved aj] the ree 
iodine; the, sabstance was then collected together and dried. 
St. ib.a.sdlid white crystalline body, having a sweet taste ahd 
apomaiic smell. It sinks readily -in sulphuric acid of specilis 
erly 1:85. It. is friable; is not a conductor ef electricity: 
-heated, it first fuses,-and then sublimes withoyt ‘an 

¢hange,, Its vapour condenses imto crystals, which are cithen 
prismatic, or in plates. On becoming solid after fusion, it also 
epyetallizes in needles. The crystals are transparent. Whe — 


Anughly. heated it is decomposed, and iodine evolved, Et is-‘not 


yandity. combustible ; but when held in the flame’ bf a: spirit 
Igmap,, burns, diminishing the flame, and giving, off abundarigs 
efsogine, and:some fumes of hydriadic acid. Lt is iasotublessix 
water,.orin acid and alkaline solutions. It is soluble ih alcohal 
amqi,ether, and, may:be obtained in crystals from these solutions, 
(Phe, alcoholic solution is of a very sweet taste, but leaves 4 pects 
hiarly. sharp biting sensation on the tongue. — ee 
Sulphuric acid does not dissolve it. When heated in the acid: 
to between 300° and 400°, the compound is decomposed, 'appa- 
rently, by the heat alone ; and iodine and a gas, probably oletant 
gas, are liberated. Solution of potash acts on it very slowly, 
even. at, the boiling point, but does gradually decompose it. 
_ his, substance is evidently analogous to the compound of 
olefiant,.gas and chlorine, and remarkably resembles it in the 
sweetness. of its taste, though it differs from it in form, &c." Tt 
will with.that body form a new class of compounds, and they: 
wall require names to distinguish them. The term chloric eter, 
applied to the compound of olefiant gas and chloring, did not at 
apy. tume convey a very definite idea, and the analogous name of- 
ionic ether would evidently be very improper for a solid crystal- 
Ime, body heavier than sulphuric acid. Mr. Brande has su opésted 
the names of hydriodide of carbon, and hydrochloride of carbony 


' for, these two bodies. Perhaps as their general’ propertips 


Fange with.those of the combustibles, while the specific nature, 

ef the compound is decided by the supporter of combustion — 

which ts in-combinration, the terms of hydrocarburetof chlorme; 
d hydrocarhuret,.of;iodine, may be considered as appropriate 
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Experim ents to determine the Atomic Weight o various Metals 
ed fan Acids By Thomas Thomson;‘M 8. 


HAY iin three preceding papera, ‘ohe pf ei 
vol XVL.- 

Series “of rue Annals of Philosoph given, a'set‘of é 
which, appear to me to fix, with a degree ofa racy a nnot 
-easily Bé ‘surpassed, the ‘atontic weights of aire édit’ ai 
substances. I have alSo gscertained the ‘weight or the’éd 
ttons with oxygen which these different substances fort. 
‘Compounds, including Several bodies, . whose se Wel ) 
determined in my papéron. the specific gravity: df fas 

the number of important chemical hodies, ‘whose ato nit! t 






may now be considered,as fixed with ‘accuracy, amou t'{ 65. 

Indeed this number would be very materially increased if we 

wits cludg the sulphurets and phosphurets and, cate whi 
2 ba ed: froin these bodies—alf ot which ni deddGed 





“ 4 Dee Breen fe from the atomic weights laid down. itt th 


al 3 9 
ai cottily (ot es ' —_ to vo etl ten 


b nae: ut hes ‘ad Chitste et ‘de Physique for July, 1896, ‘tom. SGV bp 19a; 
An fow me the honour to make some: remarks Upo upom the: 

.}, afivanced in ngs of Phildsophy, xv. 227, on the Composition of. 
int sme ei t cannot coe nally admitted, he says, that e Febntn 
am these two acids is as | to 2, till I lay before the chemical world the experiments 
proung: that. phosphurettad hydrogen gas contains exactly its own volume of. hy Groen, 
ges en MM and. Gay-Lussac in their Recherches Physico-Chimiques,j. Rig 
Bavevabdigay | it eontains about | 4 time its valume of pydragen.: shall. take 

T Thea ted Hydzogen Gan erinted semi Annals, of Phi iotostae 
nik Ro ser, on: ur ydregen Gas, printed in the dena f 
eh ahd atrensletion of which was inserted athe Ann. de Chim. oP Phys. dix 
ar. I have related a series of experiments which ‘I made .in order to, determina dice 
poinky. :d- sh parzow tnbpa by elect might be b removed by the cautions spteorinctiong iw 
gas: in-marzow gubes ectric sparks, y heating it along with sylphury 
som rit wees deprived of ite phosphorus without-any change of bulk, plese ony 
econ sulphate this. gan. easily converts it inte sulphuretied hydregen arvvan'4 
awphchange oftreliitaz:.,. Thase. ex ents .sennot Jeaya apy doubt scapecting the taea 
<ofitne fact hots phibapbaretied conteina.sxacaly ike. yeluine pf ees aida. 
ntlated by Thenard, and, Gay-Lussec. in sheir.. Re charches, nas the 
Cuumauae, iy ily conaimed in: heating ad se in phesphuyetted 
phioeplionis wabscpasated,. ond10 Seen om We have 
natenficieht infotmation givertus ay sesh teat er sete d ner 
siunaits ‘hieatell; im pure. phosphurniet pear emis the yebaeies che gag: ie mat, 
Whemit: sm heated in, biz of iphosyiorup on. the iyaxephospharie, 5a 
thortinikiat: the gaa ‘ig just doubled... It sepmublathe bree eel tsowele, 


senolds tote sno bras x Mqlue cota ow? tu Darsreoqoc we e. 
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TORU] Atomic Meight ofwanive Metceandtcia 120. 
nbcpaogise) isthe: greens’ Wapolioogive on seedings ef the 
: temhiel app ae: descrumorabouseaiAterpia 


ht of 12 other. bodiemyreanatit mhich aranaetadliscandathers: 
- I shall begin, as I have hitherto done, by ibn in 


za table the atomic weighs of these bodies as-already laid down 
ey Berzelins, the eF person wo fas published experi- 
ments to determine the weights of these bodies.. Beside the 
mumbers of Berzelius, I shai placq-thgse. which I have obtained 


hy my own experiments.. 
yi svocire Vo We WT vyse: mys OWA sven str at z sania | 
An al Vi Beveedaneesc'1' of ‘ Thoxtisag | eS : 
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FS ste i 4b” ers mer roan bond i132 "FO djiw anos 
ALEC, BCU ry, - i mgeteat te & ibn ,~basoqmo* 
q IG acid, . id aid B30 ve ody Lee by: Y Wall OE bonimnts sab 
ts ae AME, ci is Bo not! o2e" IOUT ‘to 19d.nunm 940; 
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cd OF 
mu ¢euie #6 ¢, acid. nytt “any ree 6 ; 28 4 tydorga eit bosbr! 


pasate ot Herzelins’ ‘5 nuinbers re si 45 Be fe a Gi ip, 

auict: ta he compared with mine. "The rep ult of cou 

seen in the third column of the table ; ad it will t Sone Beat 
it 


that his numbers for bismuth, tin, and mercury, differ bu i 


frem.,mine. .. The, difference ip the number, for..anhwmaony, aod 
arsengous acid is greater. In both of these. suspect thats 
zeAtits" IV ry aa 
watts" Was; misled’ Y theoretical considerations 5 one "leds 
PMI G Zo 1 t ‘ Aeon sb at \ ‘nt alive o%d seed on 
priate their experiment’ was & » mixture of ual volumes of ‘these: tap gic (Lt Sapppposs 
their gris to ‘Have ‘been pure phosphuretted hydrogen at first, if lewasléft Mabiding oy 
dily or two, it-woild be partly converted into bihy dtogaret oftlghowphdeusi 
If M. Gay-Lussac will take’ the ‘trouble to répest: ‘the siperingenter whigh. d “hear 
the papet above referred ta, .if he‘pernse what £ hate wali on she: pudject lin 
tie Aihhte of Philosophy, xvi. 261, and i. (second vevies) p. 9,1 fiattermsyeclé nt a 
isbn eu Hite thé'inay' atil¥-tetain ‘will be removed.© 220 ves fotslot ont T, 
SY Peierpll avoid: noticing Yere; though not exactly: iahep reper pldeay oerémasi of 
s upon Toy my afalysis of sabbichleride of sulphur, an NAR abetzert' of-aghiah be 
"4. adie mit ‘the honour to:transldte and to publish in the Anh. deChimi etide- Phys 
IH! SVP wey that I tive greatly underrited the quantity of salphed,sssyjphnrid 
Teen Formed Gh Gating che fetion of wuket-on-the abet 
he taken ‘the trouble to’ parece attalyele,-ie,w vededs: 
sae age Hoa ti ‘bolittionr with ‘nittaee of. beary tee, that Wolimuiwdinte preciplidte 
a alt hours T'opedined a quanttey of “white powder ereightagi two" grain) 
Cons kauftiant prebeothad mo é'atid! wast esntainedia she iigatidh; 
eon: if fMt Wave eetacked the depladntivk ahich lh gavewéliee phuntinenes 
iy apienh infléyehdent of any tats lainattion, ‘end’ was ‘qouspleted [befose & 
Of evrthy vil the’ Mubfect? - aneath conden ary explain sale tnierorét 
Erbe ty-8cz i esitadylay taored fdrews,!I conducive; thaw dhe‘ lipaid>daaininbd wok 
@ sampound. of two atoms sulphur and one atom chlorine. 


nee if. ie : PB... “Of: ie sigh] esountedss: 


SR De Themen Eapeniionerts ta dedtienine. the [Lise 
| Gand: thadel: could chtiantesalis agneping: mere measly ity bya 
shear chandthode whigk berdescribgs. ... uta. 2tedte awt 354 
’ fot tierceged fea: tape five oe? ddyiaw 
arb OY vite 1S ~"oatgteef me Bisnyuth, bow t,t, eo, 9g he ao °K 
».o The salts 'of biseduthare-all: decomposed when they. preplesest 
-it. gomtact with water. This prevozts the possibility, of deted- 
mumnethe weight of the oxide of bissawth mithe sate waty.eeil 
savedrtamed that.of.:the metals whase atomic weights hard teen 
given in the former essays. It seems neetiless.to‘relate the greet 
variety of unsuccessful attempts which I made with the nitrate 
and sulphate of bismuth. {I was not more successful with the 
chloride. toe . one 
: ,tAfter a very great numberof experiments, I gave up the.salte 
rarid ‘the chloride in despair. I then dissolved a quantity of the 
bismuth of commerce m nitric acid, decomposed the nitpgte by 
viaenns of water, edulcorated the oxide, and retluced'it to, the 
-matallic. state by heating it in a covered crucible .with, .blagk 
flux. . Upon bismuth thus obtamed (which I consider us.pure), 
I. made: the following experiment: Nine grains of it weve ;prt 
‘itito-a platinum cructble, and dissolved in pure nitric acid. Lhe 
rsolutien:was evaporated to dryness by a gentle heat, whigh wee 
gradually raised: to 600° ; and, finally, to redness. The oysdeief 
hismuth wmichremained weighed exactly 10 grains, Twa:repe- 
:tatioag of the experiment gave exactly the sante result... Henge 
diconelede that an.atom of bismuth weighs exactly 9, and 
‘the weight of oxide of bismuth is 10. Hence it is obvioualy.a 
aeompoind, of one:atom bismuth + one atom oxygen ; and ‘nok 
4g0 atoms, as Berzelius supposes. Indeed it is not difficult to 
show, ‘that 10-is the equivalent number for oxide ‘of bismuth. 
‘Weich'10 grains of oxide of bismuth in a platinum. crucible, pour 
on.it a.quantity of pure sulphuric acid (the experiment will not 
isueceed: with the acid of commerce), digest the whole upon.a 
‘sand4bath for 24 hours, then raise the heat gradually and slawly 
til the-excess of’sulphuric acid is evaporated. The’ weight of 
‘the éulphate of bismuth thus formed is exactly 15 grs. Now. 
as the weight of an atom of sulphuric acid. We-see that 5 of 
sulphuric acid are just’ neutralized by 10 of oxide of bismuth; 
consequently 10 is the atomic weight af oxide of bismuth... : , 
To deave:ne ambiguity with respect to the weight.of oxide of 
bismuth, [put into aretort 15 grains of sulphate of bismuth, and 
10:25 grains of chloride of barium with a sufficient quantity of 
distuded water. .The retort. wea put upon the sand-bath, :and 
‘kept for several days at the boiling temperature. It was then 
‘placed io a caol part of the laboratyry, and the fluid. allowed.to 
Setile: The clear liquid was neither precipitated by, muriatesgf 
batytes, aoc: by sulphate of soda. Hence it contained neither 
valpboric acid nor barytes, Now 13:26 of chloride. of barium 
geld Gne,atom of -barytes, just. capable: of saturating -oneatomnn 
sulphuric. acid, which we -hewe seen already wes.containediimdd 








FO21)] -tomie Welyhe oP eortoas Metab eniAdds. EB 
iPivali ait! ef bicureths'\ Biis: eXiperiznemt! im eonjndtiod with 
the two others, seems to ie 'te-deard hovdeubt: thas biensish 


weighs 3, and oxiie of igmauth JO., \ 
. Berzelius’s number is only 0131 téss than 9. It nearly eain» 
icideb|withythe atomi¢e-weight of. bienuthiwhieh) i deducesttitim 
deine experinients; mdde:‘by'me on bismuth many yeass,ago. 
Bat tentptoyedthe bismath'of commerce in these“expermments, 
whith ‘ie hot'garte pare: Phis I-vonsider as the’ cause of the 


deficiency 'tithese old-experiments. ~~ . 
puest3aek 8 7 bg ae a age sf , ; _ rn er 
wo, IL Tin: . 


tabotttes, ae es ; te 
The only salt of tin which exhibits a regular crystallme dim, 
dtitesst! ae for as my experiments extend, is the muriates: ‘Bat 
vhig ¢dit.contains a considerable quantity of water, from winch 
(himet be deprived. without converting it into ‘an insélubbe whid- 
‘gide.! ‘The-muriate.is soluble: in water; but we: do not readily 
éeicedtl: in throwing. dewn its muriatic acid by: means of ibitvate 
‘fighver ; for wheh we add.that salt to muriate of tin, the sole 
4ign-secomes uradkly, and the. liquid, even though set aside: fér 
montis; never! becomes: transparent. » We! may: andlyse this 
wmitiriates: of tin by tirst throwing down'the tm by means ofieni 
ielkely ‘neutralising the liquid by nitric acid, ‘and: them piboipitay 
inp ithe murratic acid by means ‘of nitrate of silvery. Butithis 
msdbl of analysis is'too complicated to give results to:be depended 
efi} When‘an ervor of. one-eighth ofa prain would # y tile 
+ i #iext- tried: whether the fuming liquor of: Labavins, »whiejs hes 
Ween shown to contain ‘no water; would not afford am aay 
thethod of analysis. -When it is poured into distilled watery the 
tn is- precipitated in the state of a white hydrate, and thé-chWl 
vitie 1s‘converted into wuriatic acid. -] separated the ¢jn; dred, 
and: wervhed it; threw down the muriatic acid. by: meangtof 
‘itrate of silver; the chloride was washed, dried, 'fised xed 
then weighed. Two successive analyses made inthis way dal 
not exactly agree with each other; but the mdan df both did 
not differ thaterially from the previous analysis of this-biehlotide, 
for-whach we are indebted to Dr. John Davy. ye? 
Foiled im these--attempts: to discover the exact weight of an 
atom of tin, I attempted to reduce the peroxide by ‘heatehs it'm 
wplase tube, and passing hydrogen gas over it ;. but 1 was not 
zble in this way to reduce the whole tin to the metallic staté: 
pert was reduced, while a portion obstinately rentaimed inthe 
istite-of protoxide. =. | CR 
My experiments, though unsuccessful, led-to the notion: aligt 
‘the weight. of aw. atom of tin was incall probabibty! 7° Qbki1 of, 
thivefore; weighed 7°25-erains of: pure tin iw a-pletirrem bie, 
dissély dd) it tn'weak: nitric: acid; evaporated’ the. solution 0: dey. 
mewy ivery slowly; and then: gradually exposed the esucibléxoa 
cud ibeete the. perexide -: of tit q formed in. this -way.woighed ; 


sore. bun apieth monn osrgil oeoth [18 


428 bot Dr, Thomson's Arment, tadeterninn.tie ail OiAe 
exactly 9°25. This experiment being twice repeated? A&R oe at 
Ages the jearpes At enubleshexcte conciade that am! sea sof!tin 
weigh,2:26 | sad that :pesoxide bf-tin is a: corspoting dofi abo 
atom a nh. two -ntoma of day zen; -pp thaws haxstherWelpab 
of in dts.oxides ad-followns : 3 icuoucioo 1 usgyxO Mok: 
sbiz0 adidas wy Angut vy (tte. SH Wahoo vr ., ; asi gbix) 
pide anupiste weg Go ht ht tat eo Aes eonnr lh 8 od Jenr 
fo OX1 eo tin...... et ° bixotag to 
Peroxide of tin ........eceeeecceeas 92 
. rs Soe es ee | 
IVI. Antimony... 0 ir ! 

We are indebted to Proust for the first accurate ideas respect- 
ing the oxides.of antimony. Berzelius, in his elaborate experi- 
ments on antimony, published in vol. xxxiv. of Nicholson’s 
Journal, has made a very near approximatjon tothe trug,gaqmpoe. 
sition of these oxides. Ihave repeated both the experiments of 
Proust | and Berzelius, and have been: guided. by-them.-torithe 
experiments which I am going to relate, and which bagesiders 
As caving .utHe, count respecting the true atomic weight of anti- 
mony and jfs oxides. _ That 1 might operate uppn.qutignony free 
trom every sensible quantity of impurity, | dissolved tag antimony 

commerce in nitromuriatic acid, and precipitasey the per- 
oxide by means of water. This oxide was well washed, dried, 
mune WH lack, Aux, .and exposed to, a :redtheatiimmupveld 
<euQ fir this process, I obtained a button of entemempam 
wh ss tauld not detect.any: sensible quantity :of :foneign m 
THK utton, was,softer than: common antimony, and itéspaceic- 
gipyity was only, 6-424 at the temperature of 0°... 1 nn asasd 
"sae eatinany. I weighed. 5°5 grains (which, as:I edned 
vatereding, . trials, represented the weight.of am tstonals 
anuimony, at least very. nearly), put it into-a-platinum: crucibbys 
tt alved: it py ‘the. assistance of heat im pure: nitrre:andet 
Che, 6¢ ution .was..evaporated to dryness, and exposed: fobsmms: 
is LES. ‘a heat 9f 500°. A yellow powder remained}: exhibiteng: 

e we] sown. properties of peroxide of antimony, and weiguiog 
aD grains,,, This experiment was: repeated four. times : 
ape! y.the same result. It is obvious from it, that. peroxideref\ 
antimony. js,a compound, of 4:5 antimony + 2 oxygens; en(ase 
an atom of oxygen is represented by 1) of 1 atom antimony es: 
atoms oxygen. Therefore, an atom of antimony weighs exactly 
U'0- a oo ST En fer 

If we take 7-5 grains of peroxide of antimony andékpose them 
to ared heat, the colour changes from yellow to white, and the 
weight diminishes to 7. I repeated this experiment four times 


seed ie the same. resnit: .Wie.seq from, 9: taschad zbedn 






already established by Berzelius) thab sive ptooxide ofuanticnonyt 
is changed into white oxide, it loses the fourth part ofoita- 
oxygen. If we make the experiment in a small green glass 
retort (employing 100 grains of peroxide), and collect the gaseous 


1821-} Atomic Md ten Metais and Avis, 
priatides, we tea Ob a vebp NEN th det OFT able inches it 
BeAboisogo~ gorw) gaisd snaminscrs «iT 63-0 yliesxo 
‘gions, nia otoxides bfivantiinonyy! ner we 
ieercnen in mmorintio sibid) amd nd eros 
ans reg traters iwra.compound eb a6 dneatden wAtirhal 
atom oxygen. Of consequence,” its: ht wakes be6-Bgs ne 
oxide has 9 grey colour, and is rather dark. The yhite oxide. 
must be a bination of one atont of Paenide, 8 dqone atonr. 
of | peroxidé;'for 
















1 atom protoxide 
1 atom peroxide 
wdosqest as: obs ates tent 
siteqys ainrdsle aid ar veetl a’ 
aera Yo wee 








70 ia ok Whig whip 6 Son ‘i wt _ woatie 
phe oneylssitod afvttie: “diferent 0 oxides ony may be 
thebienated dois bus cit : on AY. be, 
itas 10 hilgtow « stan Od st watnol as 
got YaOmP EE sae’, 6 YOM 
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nonin aW Rieck ; 09% 
s9q anit ae fe grep 
“hon ; i Poke ride.” 4 i wie ene a Xa vbixo 
bbe qrotoxide: :ffantieony dissobves’in aes 28k ‘iheedree 
apace tite ichardeters: of u base. Thad Hvek bee ble, 
ar stpimeuttaliee ‘any acid by means'oP it! "Ftdih ‘the expe, 
rinlemtg-of Berrelios; i eppears-that: the perotide Snibinles' wit 
bases, and, thereford, is entitied to the itidink OPA.” He in He has: 
‘atthe hame:bf dmtimonie acid: “Heth weber Acbount 
theotehite dridé of antimériy: “I ‘do! not! Bd 
acodranyofihis experiments, though I have not ‘4 ACRES 
fubize nay attempts to tepeat them as 1 cdtild’ wish’ 
seoveed jn obtainirig'a definite comport ‘of the’ etd? fi 
ageihdny,, though I have some reasons for suspedtitl ei 
s that enters into the comiposition! oftuttd) 2 ony 
Phe red: substance formerly distinguished Sy ny cage 
“ot 











Reembsi miner al:is, I'find,a hydrosulphuret OF aiitirbny 
ofsone atom salphuretted hydrogen and one stom  paptod 
aftimony: 


howe tote of sulphuretted hydrogen. 
ca 4} secky phoma protaxide. of antimony w+ 4.4 8823 3 wt 
godt bas witty of ae\ ye trot - bore of 
zomit sot Jasmu-ges catit b gesqua Vuh © SB. ilpise 
siltpds } tHevefove s2oinposed /6f 23125 nf -webpheuret iH 
* f aisha vedi axstisa days a0!-ttsat! 10> pita iP it 
siatiofo Jaq slot ads cool mn abiso yids Chat bogus et 
zas'g 991g Ileme 6 si Imominyges vit iT “usgyxo 
avosasy a3 toailon bas (vi ixoraq to aa sry Ulf y Wyatavers ) ITO 
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es! Dy: Fhomeon'e:: Bk pewiongnt’ to. Bgletinine she \ ffAite j 
~haowe ‘Sulphiureteed By drogen’, cr Ce ve Me onibg. 6R “ae “r A 
9 “~ e > 

pty "Piston of stmooy, siipeseeeses p33: it een 


Feeley ste attacne a Bee at 100-00" alites ar 


‘ 
tech. 1M tie tee 


itis easy to show that this is the true compesition of. kenmore 
mineral. . Puta quantity of it into a glass. tabe, and expote,stetav 
anent of between 500° and. 600°s a quantity. of. water is exppie 
cated, and common sulphuret of antimony remains, . Thas byp 
heat a double decomposition is produced, the oxygen. of. the 
oxide. and the hydrogen of the gus unite together, and form 
water, while tlhe metal and the sulphur combine and form 
the sulphuret. .This experiment shows us that sulphuret 
timony.is a compound of one atom antimony + one atem _% 
phus, or of. 
ntimony. ........ seeeeserse BD oF yo iy 
Sulphur. ws eeee secsecccvevees 20 Be D teyn ss 


sentienstme nd “aig gre 


a, 76. 100...-0 baat 
‘The analy ysis of sulphuret of antimony, which I Ca in, 


the Annals ef Philosaphy (First Seriet) rola av. B was nat 
quite. BCCUThKe. J obtained . cee vue Pe ¥hy 
Antimony . 6... cc cees cece ce eeenes | 18-77 eee ke 
Tur eet Setphur sl occ elec c ce ke eee eees vee DOR en 
eonmentibe 2+ SCY NO 
100-00 


"Buti it is: very difficult to come nearer the truth whenwe follow. 
the method by which that analysis was conducted. In a 
spenmentt all filtrations and transvasations must be avoid. 


Minis ol) IV. Mercury. 
EA experiments of Sefstrom leave little doubt thet the wcighi 
of ‘et atom of mercury is 25; and that the protoxide 1 18: & COM> 


nd of 100 mercury and 4 oxygen, roxide & Log 
‘roy and. 8 oxygen ; for he actually nobtained 


_ Mercary, Oxygen: 
" Protoxide composed of ...... 100 + 399 = | 
Peroxide ce eee cece snes ..-. 100 + 799°? “e 


In these experiments the deviation was only one-fourth and 
one-eighth of per cent. 

I tried m great many experiments to ascertain the point with 
precision ; but the greater number of them failed. The crystals 
efcritente, of mercury contain water, from: which I attemptedito 
free:them: by placing them im the exhausted reeeitet of} am atv 
pomp swith sulphurie acid; but this method was-not. suocensfds 


Ch eon 
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Fwas obliged, therefore, to abandon the galts: of nerepsy altoge- 

ther. | othe following experiment % hich [ rejieatea thrieey 

with exact] 

to-settie the question respecting the composition of the oxides 

ef mercury, if there be any chemists who entertain doubts ow 
i Ae rr ee eT re 


"OMY eh apt eep vu dt 


MOP aif bin of mereury weigh 25, and df thered éxide of Meso 
out be Corhpourid ‘of ‘oné atom metal +-two ators oxppen? 
iU% Strlous that an integrant: particle of it must weigh 27." TS 
: i,-F pat into an eight oance phial 27 grains of peroxitie’ 

OF i, try and poured'tipon it a quantity of'muriatic ddd suffe 
cieht to'dissolve the oxide. The phial was then put‘ upon w 
Bath (Having its mouth stopped by a charcbal' stopper), 
‘HeRGIF the whele contents were evaporated to: dryness. 

fen ‘covered it up about two-thirds with sand, the temperatintg 


éf which was gradually raised sufficiently high to sublime the’ | 


corrosive syblimate towards the middle of the phial. The whole 
was then allowed to cool, and the phial being weighed, it- wae 
found that the corrosive sublimate weighed exactly 34 grains. « 
’ Now whether we take the view of the composition of corro~ 
ivi Ate deduced from Davy’s theory of chlbrint,’ of stil? 
Stidte to the old’hotidn: that it is a compound of ‘peroxide oF 
mercury and muriatic acid, this experiment is -decitive’6f thé 
weight of gx-atom of mercury: Se eed, 
7 we adjtere to the old opinion, then corrosive..aublimate. is 


composed of . 


feats Wie . . Cy 
: , ’ 
Peroxide of mereury . ......ecseeesee OF , 
wuld ‘Muviatic acid. . ; el 713 | 
nner naar ‘ uriatic acl eo SCeovevssvoeievrvsevevressases co oée , 
Piet i er, toe, ‘ pmeette 1 dS 
$s ay read cA _ 3 sts z BAL eG ae 


Ue, “ Oblorine oe. sce eececeeeeceseeeeees 9 


ae ee ero 
el s3 7. re . ‘ . ; , , : ae 
' But.pntetemof chlorine weighs 4:5; therefore, 9 represents 
twa atoms of chlorine ; conseqeently ‘corrosive sublimatd’ is*# 

é th 9, end one stonlmercary: 


.? ~ ods yf 


1 ¥ 
4 


aan 


A 


‘the same result, appears to me sufficiently decisive 
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I have repeated this experiment several times, and it leayes me 
doubt in my mind that an atom of mercury weighs 25, and ap 
Mom of peroxide 27. Protoxide of course must weigh 26. 

. [made repeated attempts to convert mercury into 4 peroxide 
without any loss, but was not able to succeed. It may, perhaps, 
be worth while to relate a single experiment of this kmd te 
enable the reader to judge of the degree of accuracy which | was 
able to reach by this method ; because it may serve in-some, 
measyre to account for the deviations from each other which we 
observe in the different experiments which have been published, 
by different chemists to determine the composition of the oxides. 

mercury. | oo, 

_ L- put into a flask previously accurately weighed, and the 
weight murked on it by a diamond, 25 grains of mercury. A 
quantity of pure nitric acid capable of dissolving it was poused 
over it. Atter the solution was completed, the flask was 
on a sand-bath, and left in a moderate heat till the whole con- 


tents of it were evaporated to dryness, The flask was then. ~ 


exposed to a temperature of about 600°, and kept in it till all 
nitrous acid fumes ceased to exhale. The red oxide prepared m 
this way not being quite free from white particles, it was obvious | 
that the nitrate had not been completely decomposed. IJ, there- 
fore, heated a hessian crucible to redness, and introduced the 
ask into it, holding it at a little distance from the sides and 
- bottom of the crucible, This occasioned the discharge of sogne 
more nitrous acid fumes, and the peroxide at the bottom of the 
flask had assumed a very fine red colour. 1 considered it im 
consequence as pure ;. but there had sublimed upon the sides of 
the flask traces.of a yellow matter, which was tasteless, and 
dissolved in nitric acid without effervescence. It certainly did 
not amount to 1-100th part of a grain. I was, therefore, unable 
to determine its nature, though it was probably nothing but pes- 
oxide of mercury. I had’ covered the mouth of the flask with s 
piece of glass before I introduced it into the crucible. On this 
jiece of glass a small portion of metallic mercury had sublimed 
found this portion to weigh 0:2 gr. The weight of the . 
ide of mercury was 26'7 grs. Had the 0:2 gr. of sublimed mer 
cary been peroxidized, it would have weighed 0°216 gr. Heneg 


the weight obtained was : 


Peroxide in flask ceceeeestesaees 26°7 

Ditto sublimed ...........ss0s.0- 0-216 
Dy ee S018 
Less. e©e0eeaee e@eeese Geaesboseveeve02e00202 8002 @ 0-084 


- Here the loas amounted to 0:084 gr. or about sir put. of the 
whole. I have no doubt that this loss was owing toa 


ry 


pao uns ctmtigim . 
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a 
OE quan atity’ ébiained in ‘repeate aril 
sage phat, ARO ge iD in Ho, case quite so bigh, are ein 
A yun te pits Y. Arse tous Acide! how edt thao 


f a8 t Ay Which 1s, inserted, in the Annals “of p Be 8 







ee yalaf.p- 18, have shown tae arpebig, acid Ye 
¢ odnig Of, af'f me edt tee bat Ge fusitlages, ead F ty Pray 
fis Elis ii " horses bare. O00! ree ‘ ery ere ones BBA be yeg pe 
ai Seraqtlpegen is ie, eth wee Soe bee eg FBI ee an Hey 
BuOivda aw Fi cali ee Gt ate abbey 
~srods m | wbaee: tah tet pe a hy take by died 






aR ea a ébmpound of one atom drsenid’ -£ Cait dof 

5 Wf axpressed a suspicion that arsehious’ ‘adil Ww 

Sa sis dW atom aisenic + two atoms oxyeen ‘and ét ai 

ety HPL thvestioate the subject, and to ay the’ rea 3! Torte 

feb RMS ‘Noon’ as I obtained any which appeared to Me adel! 

ted ves. me pleasure to be now able to fulfif that’ pyer We. 
ta 












us acid and quickhme are thiked ‘togé 

rand hee? applied, the acid is partly rede NGI 

Me Kote, pnd arthy converted, into ‘arsenic acid. * Ht oe st 
At al at‘ by’ determining the quairitity of ursénié 

aot tts quahtity' of arsenic sublimed, I-shoutd 

; ral ie e fie composition of arsenious ‘acid with’ precisa 

Re Nt‘ of a good many trials made in this way was it { 

mat, The arsehjous acid was-seldom decomposéd' ct 

| “ Hirtion’ of it sublimed along with the arsenic, ‘Bae 

| d-ide from determining’ with ‘certainty the « qu itty OP 

| metallic arsenic evolved. I was in consequence “oblige +? 

abandon this:mpde of experimenting. 












. 1 next tyed,@hother it was possible to forma. meuspalarsenite. 
A quantity.ofarsenious acid was boiled in a solution of caustic 
potash ; bubthifdind it impossible in this way to deprive the liquid 
‘ef the propittylof rendering oudbear paper purpk. -E-text eva- 


: thee e to dryness, and by cautiously washing the 
residual mMttti ‘with dis tilled water, I succeeded fa removing all 


f alkali ; put as soon k this salt was dissolv di . 
atta sibid depoaled, ghd the Ldetd buon sie: 
F Whe dthiized® théeret | 'td ‘abatidon” ie ‘atschites, i on 
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Ydo “po -Prumion'sExpertmtte Wdelbrniine tee “TAGE. 
‘was unable to combine!the ‘acid ‘andl the base in deéfinite pro- 
sperhinka, rete 6 Pete thy gtr ar tsb ot Lie gear vit 

7 A yes shown formerly. that. the true .we at pf any ae af 
*aaseie, ecig-js -3°7§..,. Now if the axygem in, argenjous acid b 
“to shet,in brgenic acid, ag 2 to 3, then, it follaws that an atom 
OF arsenions-acid weigha 6:75. | To verify 4 is suppositiqn, T'pat 
"G-75-gra..0f pure. argenigus acid into a small, sate rp naly 
weighed, and the. weight marked upon ub by (2, GIAMO, tia ee 
“this I poured a mixture of 12 parts. nitric acid, of, the spenific 
“gravity 1:25, and 1 part muriatic acid, of the specific gravity 
4-2, in suclt quantity-as I knew from pfevious trials would be 
gore than ‘sufficient to convert the arseniows inte arsenic acid. 
The retort being exposed to a moderate heat, the afsenious acid 
dissolved... The heat was continued very moderate till the whole 


 t PD se 


as “ofteh as you please (provided the réquisite précauti¢tis be 


‘datids ae'respectively as follows : | so MSOGTOG 
AREY AO Ss ee Hy , "A bh, “oh ese 
Arsenious acid ...... cece ese cece FG QE. ch 
° eae rae ; ‘Arsénic acid eoeeeneeaoesee ede 8 ° e ote seu8ved La 55 , \’ 


4‘@lis constituents of the two acids of that base are: ©.» ., 
rot - ' } ry bee 


Arsenic. ‘ '- Oxygen. "ke 4° CTE 


..Arsepious acid......... l atom + 2 atoms 
-Arsenic acid .......... l +3 


' So that arsenic exactly agrees with sulphur in the composition 
sof its acids. . ) 
It is very likely that the black powder into’ which’ arkenic 
" sometimes falls, when exposed to the air, is a protoxide of arée- 
‘mic, or a compound of one atom arsenic + one atom oxygen. 
‘But I have been unable to verify this conjecture. The arsenic . 
-which I used did not change spontaneously into a black powder; 
-and when I used ar acid, whether the muriatic or the nitric, there 
“was always some arsenious acid formed, while a portion of ‘the 
“arsenic retained its metallic state. Accident will probably some 
‘mme or other make us acquainted with this oxide, if it exist. 


aa) Atenie Weight afnariou: MelalnankAgds. hat 
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my, eriments to determine the weight of this avidfiewe 
"hep Atté experi “WHA ‘mote’ diffictities’ Haw theweoon ey other 
substiinice to’whidh ¥-Have’ hithertd’ tdrned my <ittention pened 
"aft ‘41 mi attempts’ ‘to obtain "Adcarald resides, hatelbeun 
brig? th rest! sath fied “with ‘approximations jbwhiehy however, 
* Goh Prachi tht Nites Of" uficeltainty swithint # harroe chmpsRsc vO 
DOSY. Prof“ Betzelits 4 iment. dii. ‘botete of’ -aminolia, vit 
“FHA thie it  eomplo¥e EG 05 toe ct bs sug ant 


Hboh ee Le deg ag bee : ys BTS 
%u ‘oluc ny "Boracio aeida dH ia bye append ofe we oe! hres, 3% 6. ae ne 
_£ ros Sati: Se ARTRMNQDIM 6 nde ab tee ee pene wee, df: ire 
bu WG PISCE, 1 Watet. pl. ‘orb wbisjee ee Pamoeteones ease ron itse ai’! 


aioe ody f OD GME MOA Peete, 10. oger's ae 


Pamey sf De. Yo. sh ey Pg.: 
rMpwdbintn equipalengip 027) 2 ieee 
OG aa et bia 1. based seeded iiebii diner reid ot OPOBO src. “TUR 

Gods en: 'Ametiotiia | "9. PPL PI OO COE ROSY MTT 7 COE 
Mos 0S. Water 575. me oe ode died a ele He's WERBS Dv: Mts 

Ue.69C97 ad yeos ts ais  ripyy are bs, 
xf Aiaw. 2 Pa 195 i igithe ‘weight of an,atcin of son wet and 2093 
approaches very nearly to 2:25, the weight,.o two. ce ae 
o water. |. chere-carn, be. no doubt that born. of, Is & 
compound of one atom acid, one: atom Keahias twa a ‘atoms 
water. Hence it follows that 2-659 approac e8 very early ta to 
the weight of an atom of boracic acid. : 

2. I pat mto a platinum crucible 100 ons. of, dry, poracic acid, 
obtamed by decomposing borax by means of sulphuric acid, 
washing: the: ecipitate well. with distilled water, sand drying it 
‘eh la Altdr.:. The crucible was covered: withia lid! and exposed 
fol an-hoar:to a strong red heat: The acid was fused into glass 

i@thiah weighed: 53"6 grains: - Besides this, the covet of the érm- 
cible was coated with a varnish of boracic acid which weighed 
1-9 gr. -From this experiment we learn that the hydrate of 
boracic acid is composed of 





Ned | e eseoeeaveenveaeeoeeceeoesesegeensese @ "e 55°56 or 2°806 
Water ........ csccccaccces 445 - 2°25 
ME, 7 oe 100-0 - bedi ale 


) nedt.would appear, therefore, that the hydrate of boracie ‘acid is 
4, compound .of one atom acid + two atoms water.. We see’ 
the weight of an atom of acid deduced from this experi- 
“ment (which I have repeated several times) is 2°806. - . 
Now..the mean weight of the atom of acid deduced from the 
wapalysis of borate of. ammonia by Berzelius and my own analysis 
of hydrate of boracic acid is 2°7325. This quantity differs 50 


a 
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little from 2°75 that I was.indaced to conclude that 2-75 repre- 
werts. the trae weight of an atom.of boracic acjd. The object 
of sho remoining experiments which I have to relate was to verify 
this opinien, |. my ot , 
_ --@. 100 grains of crystallized borax were exposed ina platinum 
erucible to a heat sufficient to melt the ealt. This heat was con- 
. tinued till the borax was reduced to a white mass; the crucible 
wee then exposed to a strong red heat ti the borax was melted 
into a transparent colourless glass. The loss of weight which 
the salt sustained was 47:2 grs. It appears from this experi- 
ment that crystallized borax contains 472 gre. of water of 
crystallization. °- re 7 
Twenty grains of anhydrous glass.of borax were dissolved in 
distilled water by the assistance of heat, the solution was mixed 
with an excess of muriatic acid; and by repeated evaporations, 
the whole, or almost the whole, of the boract¢ acid ‘was extracted 
from it. The weight of this acid (fused into a gless) was 5:1 
grs. Now 100 grains of crystallized borax dentam, as we have 
seen, 52'8 tains of the anhydrous salt. And 20 :52°8 :: 6°1 : 
. 13°464. It follows from this that 100 grs. of crystallized: borax 
“Contain '13°464 prams of'acid. Borax, therefore, must be com- 


_ posted es follows : 
° 7; es (: Or “Se eeee ce ceee 19464 
*  . Soda ......... cee es veces cr eee SPSTO 
" "Water. ..... Sec ccccceen cece eeee 47-200 
a : 100/000 . 
How this-is equivalent to ve 
: Acid bewoweonowesse pevese so @eeoneevese Pe 9°75 
n oda @ ee eeeseceres Doedkverecveves "8034 
Water esa ees eoeeowneaeeewoesneveeeeneen @fe 90-640 


_ "EWo atoms’ of sede ‘tte 8, ‘which differs very little from 8084. 
“Kight atonts of water weigh 9. “This ie 0 little fous. than 9/64. 
The reason probably is, that when borax is exposed 40-a 20d 
heat, it ts met the water alone which sublimes, but a portion of 
the salt passes off along with it. Indeed I have verified .this 
suspicion by a direct experiment, and ascertained that the water 
driven off from borax by. heat carries along with it a sensible 
uantity of the salt. Had I obtained from the 20 grs. of anhy- 
‘drous borax 5:11 grs. of boracic acid ‘mstead of 5-1 gts: the 
quantity actually obtained, in that case the ‘constittents of the 
salt would have borne to ‘each ‘other the exact ratio of 2°75 weid 
and 8 soda. Now when a substatice is separated by a fitter, 
and afterwards exposed to a red heat, I do not consider myself. 
us capable of coming nearer the truth by the atmost attentitn 
Which I oan pay ‘than 1-600th part of the whole. The deficiency 
of 0-01 gr. being greatly within that limit, | consider myself as 
entitled to infer, the ‘above wnalysis, that borax js, a, com- 








1821 a ; Atomic Weight of various Metals and Acids, 1838. 
sand of 2°75, boracic acid and 8 soda, or of 1 atom boracic acid 
Bd 2 atdms sada, As for the watery constituent, it if nok 32 
well made out, though we can scarcely hesitate to admit: that it 
agsounts to justeight atoms. Borax then is composed af - “\. 


1 atom boracic acid. ............ a= 2°75, 
2 atoms soda. ..... ee cceecsesee 8) 
8 atoms water.......ccccccsaves 9:0 

| 19°75: 


So that an integrant particle of it weighs 19-75. —_ 

4. To verify this composition, I dissolved 19°75 grs. of crystal- 
tized borax in distilled water, and neutralized the soda, by meana: 
ofacetic-acid. To get rid of any excess ofacetic acid, I evape- 


- pated. the liquid to dryness, and redissolved the-residuum in. 


‘water: 13:25 grains of chloride of barium were likewise dis- 
sdlved m water, and the two solutions were mixed. It ie 
evident that the 19°75 grains of borax contained (if my analysis 
was codrrect) exactly 2°75, or one atom of boracic acid; while 
‘¥$°25' grains of chloride of barium, when dissolved in water, 
conta 9°75 grains, or one atom of barytes. Now as borate of 
barytes is an msoluble salt, I expected a double decomposition 
to have taken place, and that the whole borate of barytes woul? 
have precipitated, leaving the clear liquid incapable of bein 
rendered tauddy by muriate of barytes, sulphate of soda, of 
sulphuric acid. The result, however, was different. No preci< 
pitate whatever appeared, indicating that no decomposition had 
taken place. I, therefore, evaporated the whole to: dryness, 
poured water on the dry residue, and after digesting for some 
time, poured it on a filter; there remained on the filter five 
ins of borate of barytes. The clear liquid which passed 
through the filter being evaporated to dryness, digested in water, 
aud again filtered, left 7-1 grains of the same borate of barytes. 
“Phe residual hquid was a third time evaporated to dryness, and 
treated as before ; 0°3 gr. of borate of barytes were obtained. | 
‘repeated this process a fourth time, but could procure no more 
ibor&te‘of barytes. Thus the whole borate of barytes obtained 
“WES | : 


paede . Grains. 
co. +) By first filtration...... .. Seco eseee 60 
‘* - __ By second filtration............. eoeee TL, 
vita! _ By third filtration.’ .........eacessee. O89 
ee OA 
2 ,! be 12-4 


-** Now if the 19°75 grs. of borax contained 2°75 grs. of boraci¢ 
‘acid, and the 13°25 prs. of chloride of barium yield 9-75 grs. of 
‘ Darytes, it is obvious that the whole borate of barytes ought to 
have been 12-5 grs.; so that in the preceding experiment there 
“geems'to have been a lass sustained amounting to 0:1 gr. or less 
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19d. BThomapn's Beperiasents fo determine the. Aue. 
thari dhe] pet cent: ‘Now id an ‘experiment eonsisting of theee: 
solutions, three evapdratiénd’to dryness, and three ftrationg, 1: 
hold'it béyord var'present kill fo- guarantee .w,nearer- Approach 
to the truth thali dhe per vent:.:: This experiment then smjounte; 
to'as coniplete a ‘verification of the componition of borax esl, ag, 
capable 0 éxhibiting. road a. ‘ an Jet oey bear fy y a, nba: 
“'&. Borax appearing, from' the preceding .avalysis,; to be je 
compound of one atom of boracic acid and two atoms of seday,A 
was, desirous td see what effect the addition af another atom of 
dordcit acid would have’ upon the properties of this salt. 1.1 -disy 
sdlved 19-75 grs. of it im hot water, and.added 2°75 grains, -of 
glassy ‘boracic acid. After the. solution was. completed,, the 
iquid produced exactly the same effect inpon cudbear paper thas 
Borax itself doés. Another addition of 2:75 gra._of- anhydrous 
boracit‘ acid did not alter this property; .ndn: was.the propesty 
iiiipaired by. the addition of a third 2°75 grains ; yet this sdiytinn 
wiust Have contained 4 atoms of boracic acid.= 1] .grs. and aaly 
2 atoms = 8 ‘gts. of soda. We see from this that boragie acid 
does not possess the property of neutralising soda. Upopsgt- 
titig aside this ‘solution in an open vessel, st pradually: evapatated | 
‘to dryness, but no appearance of any thing like. rdgular oryatals 
could be observed. 
These experiments on boracic acid gre the most accurate 
which 1 haye been able to make. 1 have selected them out of a 
reat number which do not offer better results than those which 
have given, and which, therefore, I thought it unnecessary to 
transcribe. Though they do not absolutely decide the point, yet 
“the fender it ‘exceedingly probable that an atom of borsciy acid 
weighs ine or ‘exactly the same with earbonic acid.::; Borax 
i and ¢ rbon have the same atomic weight each; or-0)26 ;;and 
oracic acid: 


ha tome oxygen. — 
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fay a mete Oxalic Acid, Loa Muh oe 
Beeeli cdnsidérs' oxalic acid as ‘a compound! bf huatdm 
ogen.'-+ 12 atonis carbon + 18 atoms oxygen. « Accosding 
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a ake 
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e' bases. '' Oxalate ' of" potdsh, ‘atcbrding to the: stgtement) of 
ridhitte igtstle i& donb 
. . eye Ea tr Doe at ead eels 4, £0-+ 
OF Nye. any Fo Untag ne Sitti yi ‘3S? ot 4 te 5 aH 
xat ese asst ececear eves p 63)" @BIeaoTg os 
ar rs Af Hay iw yi} ae ‘tat thods to Juod 
100-00 





1821.] Atomic Weight of various Metals and Acids. 135+ 
aie the equivdlent iunlber f6F baat atid'in thal is only) 
Ay etieliae’s own. tinalysis,. ;: age rewark, applies tm, 
New] that’ werase auquainted With fhe. true, atomic, we ght at 
lithe Cand swith the true; compdcition of palcaxgons APT), iB if 
nd< great diffidulty dm determining. the;.trne, stamic,, weight, 9 
oxalic acid with rigid accuracy. The following experiments... 
which have: dfoen verified, Jeaye no. dpubts whatever upon fhe. 
BEC te te it te tee pes an Pee ee 
1) Rife avell: known that: cxalic. acid. ysually is crystallized jy flag « 
fott-dided. vectutigular prisms. .Thege crysfals Borat Mi Ba 
Mite etttipound of ipure exalio ecid. and water, and, the QFe, 
afe entitldd..to. the nameof hydrate of oxalic acid.. As these. 
erydtabe wre abways rigidly the.same in their composition, it will 
be'sifest'and most satisfactory to employ them jn order to settle. 
tie ‘gqtjvalent number for oxalic acid. Nine grains, of the crys- 
tils OPoxalit avid-were dissolved in alittle water, and the;saly- 
G6 Wie saturated with ammonia, gently evaporated to dryp 
aid tlre, ivebitheal ‘oalate: of -amhonia redissolved in distj] ek, 
water! ee ee a a aa 
TBhe (reader will please:to recollect, that J showed in a fotmex 


paper that’ calcareous spar 15 compased ob, Josh eaupyab og. 
e Fe iy, Ae. uf t J ) 

ves Wty é Lime. freee ewea s errperreren ee ee nes 3°5 revi . 

4 sue «Garon acid... 4... ee ee. aa DE 142 15, [ bout 

MOTTA rece y Poyt a 22 Seaun IBOTC 

Py ees tte 4, ) ro 49 Ove’ H 


‘And that ah atony of lime weighs 3°). 6, 
“36°26 grams of pure calcareous spar were dissolved jp mu _ 
‘anid tho solution was geatly evaporated to. dryness ’ andt gaa 
‘galt, vedissolved in distilled water, These, two solutions were. - 
mitted together:. Oxalate of lime immediately. precipitated,’ the 
supernatant liquor, as soon as it became c ar, was, bested, hy 
oxalate of ammonia and muriate of lime; but it was not the least 
{disturbed by: either of these reagents. Hence itis evident that. . 
sipbeemtdined aeither.oxglic acid nor lime ;, consequently, the. 
whol’ of. these two substances which had, been in sqlution had , 


IAZIES 


ptatipitated in the state of oxalate of lime... ane ey 
fit 13 elear frosn this experiment,-that nine. grains of crystallized: . 
‘orale acid contain. 2 quantity of acid capable, of exactly neutral - 
- idryg! 815i grs. of. lime. re Lod oy 
a? aoxalate of lime formed in this experiment wag dy f 1 the 
itenoperktune of:ahout 100°; in this,state, it, wei WG ere. . 
'ditlwns mow placad gaithe saad-bath, and exposed fos twa hours - 
“to peeniparature st first pf 450°,- put. rising, gradually, .to; GU0°, . 
or, perhaps, a few degrees higher, .. The weight Hs RON Teduees 
to 8:03 gea- ; When thus reduced in weight, it stil yetained all 
the propertjes of ox ate of lime. ‘Another ho rs exposure to & 
heat of about 550° reduced’ thé weight to'8-015 ‘prs. Beyomd& 


cs tat 


186' Br.‘Thomsou's Experiments to determine tite [Ave, 
this' I-did not urge the expermment, though I.beve litth doubt 
that: a temperature of ' wowld have reduced the weight to - 
exactly 8 grs. I wes afraid of chtering the salt, and thus deprive - 
ing myself of the power of ascertaining whether the acid conti- 
nned possessed of all its original characters. This: experiment, 
which was several times repeated with exactly the same resulf, . 
seems to me to leave no doubt that the oxalate of lime obtained: 
from 9 grs. of crystallized oxalic acid and 6°25 ets. of calcareous 
spar, weighs, when perfectly freed from moisture, exactly 8 grs. 

‘ow 5°5 grs. of it are lime ; consequently, the other 4-5 gers. are 
oxalic acid. : 

We see from this experiment, that 9 grains of the crystallized 
oxalic acid contain precisely 4°5 grs. of true acid ; and that the 
equivalent number for oxalic acid 1s 4'5. Hydrate of oxalic acid | 
then, or the crystals, are composed of 


4°65 acid. ebeaseeeseserecseense == 1 atom, 
4°5 water. ccrccocescevccccsss = 4 atoms. 


Or they consist of 1 atom acid united to 4 atoms water. 

We see further, that when oxalate of lime is dried at a tem- 
perature not exceeding 100°, it retains two atoms water ; for it 
weighed 10°3 grs. Now ; 


1 atom oxalate of lime. .......00- = 8:00: 
2 atoms water...... wee cece cece a= 2°25 
10°25 


So that a combination of two atoms water and 1 atom anhydrous 
oxalate of lime weighs 10°25, which differs only by 0°05 gr. or 
rather less than halfa per cent. from 10°3, the number actually 
obtained. 

The knowledge of this fact saggests a mode of determining the 
quantity of lime in mineral bodies, which I have been in the 

lrabit of following for some time past. The method is this. 
~ 'Fhrow down the lime by means of oxalate of ammonia, separate 
the oxalate of lime upon a filter, wash it, and dry it in a temper- 
atare not higher than 100. Ascertain its weight, and maltiply 
tb 3°5 
it DY To35" 
tained-in the oxalate. a 

Since the equivalent number for oxalic acid is 4°5, there seem 
no reason to hesitate about considering it as a compound of two 
atoms carbon + three atoms oxygen ; for ps 





or by 0341; the product is the quantity of lime con- 


2D. ALOTNS CATDON 2... ce ce ccc eoe — 1°5 ' ' 
- 3 AKOMS OXYGEN. wc eee crecsene 3°0 


- Berzelius obtained the small quantity of hydrogen which he- 
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found in it, because his salts had not been completely feeed froin 
water. Even the oxalate of lime which I dried. at the tem 
ture of 550° would have afforded traces of hydro en, thoug the 
quantity would have been much less than Berzelius found; for 
its constituents (in consequence of the 0-015 of -water still, 
retamed) would have been: : ! 





Hydrogen. .....sccececncccecsees 0-0016 : | 7 
Carbon. ....ceeeecerecsceeerecee VO 
. Oxygen ........6. seeeee seveceee SOLS 
7 4:515 > 
Thus it would be a compound of about . f 


1 atom hydrogen, 
. 156 atome carbon, 
235 atoms. Oxygen. 


These numbers are too high to be admitted, and show clearly, - 
the source of Berzelius’s hydrogen. | ae 
Zinc is completely precipitated from the pepeate by oxalic 
acid. I find that the complete precipitation of this metal is not 
prevented by previously mixing the solution of sulphate of zinc 
with some sulphuric acid.. The composition of the crystals of 
sulphate of zinc is as follows : Lo . 


1 atom sulphuric acid.........00+ — | 

1 atom oxide of zinc. .......c0060. = 525 

6 atoms water ..........00. sovee = OFS Ee 
pune Cowenes ft goa 
17°00. ote 4 


t a 


. 17 gre. of these crystals being dissalved in water, nine grand. 


" of crystallized oxalic acid were thrown into the solution, andthe 


whole. was well agitated for some time. A. white powder immer. 
mately appeared, which gradually fell to the bottom,, leaving & 
transparent colourless kquid swimming aver it. ‘Thia. iqud 
reddened. vegetable blues ; but was neither precipitated hy maw: - 
riate of lime, nor carbonate of ammenia. Hence it contained 
neither oxalic acid, nor oxide of zinc. The oxalate of ama, 
when washed and dried in the open air, weighed, in Qne CRPSsie- 
ment, .10°5 grs.; in another, 10°43 grs.. This powder: haing 
exposed on a sand-bath to a temperature.of 550° for. several: 
hours was reduced to the weight of 7°75 grs. In this. state, 1 
was a tasteless white powder, which dissolved without effervese. 
cemce in muriatic acid, and when the solution was mixed with 
rouriate of lime, a white precipitate fell. It is obvious fromthis, 
that it still contained oxalic acid. As it contained the whole 
oxide of zinc in 17 grs..of the sulphate, it must have consisted of 


a 


YG. Dre, Phawon's Hapsrseents to, detesmine the. (Avs. 


3 9. sta Osbde: of minty bie > WH © pre oO Pie.p pages 5°23 "Soh dary. 
ay oy Onalic-acid ;.. o> oie p quad mp ode we beowe 2:5 . N beeel 
pre sv osha ber tee ea fala or af Pape nnn ae 
39 sho ote note porto. 4 og f 775 poe _ 
Coaitequently itwas a compound of two atoms oxide. of zinc and 
Otie ‘Atom oxilic acid.’ It appeats froti thia that when oxalats 
Of zitie is exposed to the temperature of 5507, tb loses met mexaly: 
ité-water, but likewise one half ofits ecidy. = ©: wi. 
When we drop oxalic acid into a-selution: of common. blue 
vitriol only one-half of the oxide of copper is precipitated in 
combination with oxalic acid; the remaming half is kept in 
solution, probably in consequence of the excess of acid present. 
Ammonia dissolves both oxalate of copper and oxalate of zinc. 


ulh Qe VIII. Tarésaric Acid. eT ae 


’ The crystals of this acid, like those of oxalic, constitute.:a 
hydrate composed of one atom real acid + one'atom water. {The 
equivalent number for. them is: 9-5; consequently they! are eom- 

of . more SPerdara 
Rn 'Tartaric'acid ° ee Sevee tees ve @eee' => 'B°375 ie Oe trey, 
ws Water oe cece coerce cecess oeue  esey 1°425°: hae ne ot 


id oe a OF °° +. wih 


To verify the accuracy of this statement, it'seéins’ énly 'néeena 

sary to give the following experiments : 
9°5 grs. of crystals of tartaric acid were dissolved in water, 

alid!! saterated' with ammonia. 6°25 grs. of calcareous.spar 
Wete dissotvdd in muriatic acid; the solution was evaporated, to 
d?phesé aid ‘the muriate of ‘lime redissolved in water. ‘These 
two liquids being mixed together were very slowly evaporated to 
‘dryness. ‘Crystals of tartrate of lime separated in. abundance. 
Distilled water. was poured upon this salt, and left upon it for 24 
hours. | It was then tested with oxalate of ammonia, but found 
to contain io lime. A portion of it being mixed with muriate of 
lifee, .and.ievaporated.to dryness, the saline .residue dissolved 
comphtely in distilled water, and, therefore, contained no’'tar-. 
‘rage of lime.. Thus -we see that 9°5 grs. of the crystals: of 
testana; acid contain exactly the quantity of acid necessary to 
satumate.3:O.er8,0f lime. _ - rn 

When the tartrate of lime is dried at the temperature of 10( 
a )Fetaing very little water ; for its weight. was only 12:3 grains. 
‘At wdergoes decomposition at a much lower temperatare than 
oxalate of lime; -for,it was partially destro ed in a heat, whith'd. 
(do mot. think exceeded 500°. Probably if I had dried it at thi 
Jempataturejof 212°, it would have been perfectly freed ‘from 
WEE de ec he bate eee eee a ae 
» 2095, gxnins of the, crystals of tartaric acid Were diésbtiqél in 
sod ered bo eee ye oF ‘ : hoo, a tye 


Y ‘ »e 
— 7 Py. , me; . {.,. 
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edt}! Aba WUpRE bf dato Mletah ne Acai = HD 
water, and sfturated with ammonia : 20-75 gt. y nitrate of 
lead were dissolved ‘in’ another portion: of «water, ' the two: 
solutions maxed. Tartrate of lead precipitated abund , and 
the supernatant liquor bemg tested with sulphate of soda and 
wtrate (of lead exhibited: no. trases of ere princi ss ida.eF 
leatkor tuptarid:: acids: The tartzate. of ead thug aig 
washed jand dred if ¢ctemperatuse net exceading 100° weig 
224 grs. It was obvidusly a cpmpqund.of ene atom acid ph, Ape 
attich coutdecot leaden Naw: et ne ek Se nad Fd ° 
FE Dest gie yt ty oth Eatyede pg bee Qe a. - the gerbe 
af jc oe al vom acid weighs, oo ew en enero $375," " ” 
Wide 14 hl ,atam oxide of lead, ..,., seacee, 14:0 yy Ppa 


. - ot : hoe to . ' 
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So that the weight exeeeded the truth only by 0-026 gr. or not 
moreithan:.1000th part. It is clear from ‘this, that tartrate of 
eb, ifttwe dry it at the temperature of 212°, will, contain, no 
water.) This ‘grves,us the following formula for determinipg the 
qoantity of tartaric acid in any soluble tartrate. Distolye ths 
salt in watét, and precipitate the acid by nitrate of leqd. ash 
the precipitatd, and dry it in the temperature of 212°... - Weigh it, 


son or by 0-374, the product is the 


quantity. of tartaric, acid contained in the tartrate. ;. 44...) 4, 
AYIA hoa : r- IX. Citric Acid. 7 ‘ : -_ : " * ne + , 
‘Prom ‘the experlments made on this. acid by. Beszelina, there 
’ ie to’ conclude; that the atomic ‘weight of at. ig 726,008 
that! the érystale ate composed of 1 atom acid ‘+ 2-atoms- waster, 


, 





and multiply the weight by 


Ot BFE mo, tyes Op On, 
Co Acid. eee eoeoscecececoconves weocemesnerioaage a 5 re 7 yg} 
PUL Water c cccccscccdcce ccctee'es ccc slew ee BAD vaallices ! 
feria: 1 r. yee eel eth. 
feossatin, ; 95 se ae 


Af thig supposition be true, the: equivalent wuimber: ‘for. ti? 
als of tartaric acid‘and citric acid ts the same, of #5.) 
_, My. attempts to verify this opinion by decomposing citrate of 
ammonia by means of muriate of lime did not lead ‘to satrfac- 
;xesults; I shall not, therefore, give-an acceunt of then. 
following experiment I consider as decisive’: °° | | 
ygrs. of the crystals of citric acid wére ‘dissolved in water 
t hsed with ammonia, ‘and then mixéd with # solution of 
‘Zp gtg. of nitrate of lead. - pis worthy of attention’ thet: no 
Pregl ate appears, neither when citrate’ of ‘aminotiia' lis weixed 
vith muriate of linie,‘nor With nitrate of lead. ' Bit when te 
my ig, slowly evaporated to dryness, the citrate of lead pra- 
ae Wr cparatce, atid ‘id “nét again dissdlved’ thovghr ‘the dry 
residue be digested in distilled water. A portion of this clear 


¢ 


140 Dr. Thomson's Experiments to.determtuethé [Awe. 
liquith was drawn. of and tested. When. mized with a aolutiaw 
‘suiphate.of soda, no precipitete appeared, 0-28 to Indicate phe: 
presence of lead. . lato-anethen portion of it some nitrate of lead 
was. dsapped, and the whole was evaporated to dryness. . Dia 
tile water being digested on the dry residue, a completa. sale 
tigu was. effected.. This indicates the absenge. of citric acid. 
‘Fhus we see thet the citrie acid in 9-5 grs. of the crystals is just 
@apabile of saturatmg all the protoxide of lead. which existe in: 
20°75 grains of nitrate of lead. ‘This we know. amounta. ta 
exactly 14 grs. . _ 
' The citrate of lead formed in- the preceding experiment was 
dried. in a temperature not exceeding 100°. Its weight was 
exactly 21:25 grs. Now it contained 14 grs. of protoxide of 
lead; consequently the other 7°25 grs. must have been citric 
' acid. Thus we see that an atom of citric acid weighs exactly 
7-25, and an atom of the erystals 9°5. Citrate of lead, whea 
dried at 100°, contains no water of crystallization; conse~ 
quently, when we wish to analyze a citrate, we must dissolve 9 
iven weight of it in water, and throw down the acid by nitrata 
a lead amd evaporation. When the precipitate is washed and 


dried at the temperature of 100°, its weight multiplied by a 
or by 0°341, gives us the quantity of citric acid in the salt, 


| 10. Benzotc Acid. 


' -From the way in which the benzoic acid is produced, there is 
reason to infer that it contains no water of crystallization. From 
‘the analysis of it by Berzeltus, it seems to weigh exactly 15. 
The only insoluble salt which this acid forms, as far as I know, 
is the perbenzoate of iron. I, therefore, endeavoured to verify 
‘the supposed weight of this acid in the following way : 
'" 15 grs. of benzoic acid were dissolved in distilled water by 
means of ammonia, and the solution was concentrated tll the 
excess of ammonia was driven off. From the experiments on 
tlie protosulphate of iron related in a former paper, it follows 
Sees jee? grs. of the crystals of protusulphate of iron are eongy 
sed 0 | 


Sulphuric acid. .......... 5:0 ~—s or I atom 

Protoxide of iron. ........ 46 ] 

Water... ccc ec cece eee 7°:875 867 
17°375 


17-375 grs. of these crystals were dissolved in dilute nitric 
acid, and the solution was-heated till the iron was peroxidized. 
The liquid was then concentrated as much.as possible so as ta 
avoid precipitating the iron, in order to get rid of part of the 
excess of nitric acid. Ammania was very cautiously added, tij] 








affected by-either 


1681] -Mtomsc Weight of various Maalsand: Adds. 41 
the liquid scarcely reddened vegetable blues, taking care not to 
precipitate any of the iron.’ FE 
The two solutions thys formed. wee mied ‘topithay A 
copious brick red precipitate immediately separated ; indeed, %# 
was so abundant (owing’ to the -coneentration of the liquids), 
that it did not: apeeditly subside: The whole. was, therefore, 
thrown upon a fitter. The thquid which passed throagh wes 
transparent ‘and colourless. I[t' was tested for-iron and bonaoic 
wcil by prassiate of potash and persulphate of-izon.; but was ast 
‘these reagents. We-see from this that 15 
ptains of benmic acid are exactly newtralized by five grains-pf 
eroxide of iron; consequently an atom of benzcic acid weighs 
is, andthe crystals of this acid containne Weter, =, 
‘ "a te y 


XI. Succinic Acid, 


This acid being obtained by sublimation, as well as the ben- 
zoic, is probably destitute of water; but in jts wsual-state, it is 
contaminated by a good deal of oil. In the acid which I em- . 
ployed for my €xperiments, this oil had been removed by digest- 
Ang it in nitric acid. It was quite white, and crystallized in 
small four-sided prisms. From Berzelius’s experiments, the 
yeignt of this acid was probably 625. a 

‘To verify this opinion, 6°25 grains of the crystals were dis- 
solved in water neutralized by ammonia, 4nd mixed with a solh- 
tion of 17:375 grs. of protosulphate of iron, peroxidized arid 


neutralized by thé very same method which was followed in tHe 


case of benzoic acid. The two solutions were mixed together, 


and the whole was thrown on a filter. The persuccinate of iron 


remained on the filter in the state of a fine red matter. The 
liquor: which passed through the filter was transparent and 
oclourless, and, when tested with prussiate of potash and pet- 
sulphate of iron, it pare no indication of containing either iron 
or succinic acid. From this experiment, it follows that succinic 
acid weighs 6°25, and that the crystals of it contain no water of 
crystallization. a ae | 
erbenzoate and persuccinate of iron, when dried at the tem- 


"perature of 212°, contain no water. They furnish, therefore, an 


easy method of analyzing the benzoates and the succinates ; for 
a benzoate, we have to multiply the weight of perbenzoate of 


iron obtained by 2, ors, or 0°75, the product is the weight of 
Demoic acid ; while 4, or 0-26, gives thee weight of peroxide of 
iron; for asubcinate, we must aaultiply the weight of perswcei- 
wate of iron by are ot 0°55, the product is the weight of wwe- 
‘Giniwactd. ifswe nuultiply the wright of persaccinate of iron by 
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sins oF BY 0-444, we behilt te wight‘ UF die’ peroxide UF ifn 
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. Jorg 6 AHEM ee 
"es 396s90 MOD wis, KI.. Acetic Acid, Ci anaes ae yoodT 
to Thi acklhas ‘given’ me more:ttouble than eny: othdr eid 
whose atomic weight I have hitherto" dttempted ta esceitain, 
‘Boraci¢ wid alone. exexpted.: ‘1 believe iteweight tn he &2h or 
| the sare with that-of succinic add.) Probably the nzyia- 
talé Of acetic acid dre composed. of ohe atom-acidis. tweamienmes 
‘water, and weigh 8°5; but I have not beemable hitherto to séuy 
these conclusions by decisive experiments. 
The mdst careful analysis of acetate of iead which I'was capa- 

ble of making induced. me to conclude that it is # compound of 


ao + 4D atom acetic acid 2... .ccceces 
4 1 atom protoxide of lead. ...... 
rr, ; 3 gtoms water .. aeooesogereseore weyers.) 3M j 

ne po 23-625 0% tb 

oo . , an re T* JL OCp way 

’ HenoeI was led to expect ‘that a-soluticn ‘of! 23°625 -gr&: ‘df 
acetate of lead would be completely decomposed by bemg mized 
with 1] grs. of sulphate of potash, or 9 grs. of anhydrous eulphafe 
of soda; bat on tryirig the experiment, I found that.the-elear 
liquid: which covered. .the precipitated sulphate of lead: waé ‘ren- 
dered muddy by the addition of muriate of barytes. Hence.it 
obviously contained sulphuric acid in solution. I repeatedithis 
experiment, gradually increasing the quantity of acetatd of lead 
till it amounted to 25 gre. yet the effect still continued ; but: I 
found that when nitrate of lead was dropped. intd the residual 
Rquor, the transparency was not affected. It.was clear from 
thrs, that acetate of lead does not possessthe property -of 
’ throwing down the whole ofthe sulphuric acid from the solution 
of a sulphate. I was of course obliged to abandon this method 
of experrmenting altogether. ag 

Fify grs. of the crystals of acetate of lead were dissolved.in 
water, and precipitated by carbonate of potash. The precipitate, 
after being well washed and dried on the sand-bath at a temper- 
ature of about 500°, weighed 37°82 grs. It is evident from this, 
that 25-625 grs. would have yielded 17-51 grs. of carbonate of 
lead. Now 17°51 grs.-of carbonate of lead contain 14°63 gre. of 
protoxide of lead. This result did not accord with my supposi- 
tion, that 23-625 grs. of acetate of lead contain exactly 14 grs. of 

rotoxide of lead. 

It is not possible, by the most careful experiments which I 
have tried, to deprive acetate of lead of the whole of its. water of 
crystallization without, at the same time, driving off some of the 
acid. 23°625 grs. when heated with every precaution, always 
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whole water in the salt. Indeed, that it loses c aém i 
obvious from the smell which is emitséd fromahdusing the whole 
tame of the application pf the heat. 

These unsuccessful results ‘inttuted Ame to abandon acetate of 
Sead altépether, ‘an@ to eudeayvaur to. determing: tha weight of 
daetio:xadin mplite.a different! manner. J Sth 7 ne, aoc, 
%. 895) grhins ‘of carbonate. df potash obtained .by exposing-the 
wicurbonate td:.a btrong red heat were dissolved in water, and 
wettrated'’ with asetic:acid. itis obvious that this portion: of 
caurbondte consikted ‘of - rer ns > a 

co “ a Grains. ; wg 
BQED n£,¥ Potash.. ee owe eevecee ewe Cele bee 8 eee ©. 6°00 : me 
to bated (Carbonic ace’; e . oes ° e@ebese ee 2eves' 276. ; ‘, tO 


The acetate was evaporated to dryness, exposed’ to a heat 
sufficient to fuse it, and kept for some’ time in a sfate of fusion. 
I was in hopes “that at this temperature the ‘salt-might be 
deprived of all its water; but the result did not answer my 
expectation. TIT never was able to reduce the weight lower than 


_ 14-3 prai'y‘so. thatthe acetic acid present, had all the water been 


riven off, would have weighed 8:3. pre. Naw: J was certain, 
frodg ‘many preliminary experiments, which, to avoid tadiousness, 
# have omitted to relate, that the weight of an atom of acetic 
acid jay Between 6.and.6°5. Acetate of potash then erangt be 

idtely freed from water without decomposing ithe acetic 


adi -at least ‘partially. . When this salt is-in fuaton, it haga — 


Statkish colour; but it becomes white, and assumes a. pearly 
fustrvt when it becomes solid on cooling. - tate 
ic -1¢ is well known that acetate of soda is capable of bearing-a 
higher temperature without undergoing decomposition . than 
acetate of potash. I was in hopes, therefore, that I might sug- 
wedd'.in determining the weight of an atom of acetic acid b 
‘sa¢urating.a given weight of anhydrous carbonate of soda wi 
acetic acid, and exposing the salt to'a temperature high enough 
to! drive off all the water without decomposing the salt. . Fhis 
expectation‘has not been altogether disappointed. Out of at 
least:a dozen of experiments, I have succeeded twice in making 
the salt perfectly dry without destroying any of the acetic acid; 
but-in the.greater number of the trials,. the heat. was raised 40 
high“as to destroy part of the acid. The temperature at which 
the acid begins to undergo decomposition is pretty well defined. — 
The salt: may be heated to about 550° with impunity ; but.at.a 
temperature which, I think, does not exceed 600°, charcoal is 
always evolved. My experiments were made on a sgnd-beth, . 
and if the least inattention allowed the temperature of the sand 
to get up to 600°, I was sure to find the salt partially decom- 
posed. The experiments were made in four ounce phials. . To 
prevent the liquid from boiling unequally, which endangered the 


td4 . Br. Thomson's Experiments to determine the [[Kuc. 
‘Joss of some of it, ‘about 16 grs. of shreds of platinam were pdt 
into ‘the phial. mo , 
~ ft is obviows that 6°25.grs. anhydrous carbonate of soda are 
composed of | te 
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“Now as 4- represents the weight of' an atom of soda, it is 
obvious that the weight of the acetate of soda obtained by dis- 
solving 6°75 grs. of carbonate of soda in acetic acid, and then 
drying the salt, diminished-‘by 4, must represent the weight of 
an atom of acétic acid. Now in the two successful trials which 

+d made, the acetate of soda weighed exactly 10-25 grains ; and. 
10:25 — 4 = 6°25; consequently I consider 6:25 as représent- . 
ang the true weight of an atom of acetic acid. os 
. ‘4c may be worth while to relate the attempt which ¥ made to 
‘deprive acetate of.lime of the whole of its water, though that - 
attempt was unsuccessful. 6°25 grains of calcareous spar were 
dissolved in acetic acid in a silver crucible, the solution was 
‘ evaporated to dryness in a very moderate temperature, and the 
dry salt was left for 12 hours exposed to the open air in the 
laboratory. The weight of the salt was 11°36 grs. It was now 
exposed to the temperature of 450° for four hours. By this 
_ treatment, the weight was reduced to 10:22 prs. ; and no further 
. diminution of weight was produced, though the same tempera- 
‘ture was kept up for many hours. . . 
_Now it is: obvious from the experiments above related with 
_ agetate of soda that if the acetate of lime had been completely 
_ deprived of its water, its weight would have been 9°75 grs. ; for 
.it cnust have consisted of oo 


Lime ........... coc ccecceere ‘seen OO 


e . Acetic acid Ceeeseroeoseseeseves esee ‘6°95 
. — 


: ‘Fhe weter-in the sait when st was gently evaporated to diy- 
“mens was 1°61 gr. or nearly an utom and a half. I was not:able 
‘at the temperature of 450° to drive off the whole water; what 
‘semeined must have weighed 0°47 gr. or rather more than the — 
‘third of:an atom. : | | 
Fhe preceding experiments, which 1 have detailed as briefly 
| possible, though sufficiently somutely, I trust, to pnt it in the 
‘ ‘power of others so inclined to repeat them and verify their aequ- 
‘teey, ‘led to the conclusion that the different bodies treated ef, 
“when ‘it a’separate and insulated state, have atomic weights | 
repremiited by the followmg numberst 


os 
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Bismuth. aeececccecceseccnnecescs S00 


Tin. Perrre! eee ee oe ee es ee ee 7°26 
Antimony . @eeeeesesecereves ‘peaese §°5 
Mercury. ..... Cote cccecesccececes LOU 


: Arsenious acid. eRe cer erenes neeeee 6°75 
Boracic acid. cesccccccsccccscecee 295 
Oxalic acid esteneeseanenseeaneseen ese 9-0 
Tartaric acid. ...cccccccesccescess 95 
Citric aCIG. cece cccccccccveccesces 9S 
Benzoic acid. ..c.cccccccccccccees 15°00 
Succinic acid. Coceereneeseanesacce 6°25 
Acetic acid ....ccccccccccsecsecee 85? 


Now all these atomic weights (as has been the case with all 
those determined before) are not only multiples of 0°125, the 
atomic weight of hydrogen ; but of 0°25 = the doulile of that 
atomic weight. ae 

Four of these bodies ; viz. 


Oxalic acid, Citric acid, 
Tartaric acid, = Acetic acid, 


appear to contain water of crystallization, of which, however, 
they cannot be deprived completely without undergoing decom- 
postion. This water, or at least a portion of it, they retaiix 
even when combmed with bases. Thus when oxalic acid_is 
combined with lime, and merely dried in the open air, or at a — 
temperature of 100°, it retains the half of its water; but it may 
be deprived of the whole of its water by the action. of a stronger 
heat ; yet the acid is not decomposed, for it may afterwards be 
separated from the lime, and exhibited in its usual crystallized . 
state. ‘Tartaric and citric acid, when they are united to oxide of 
lead, and the saline compound is dried at the temperature of 
100°, are completely deprived of their water. On the contrary, 
I have been’ unable to deprive acetic acid of its water, when 
combined with any other base, except soda. 

It would appear from this, that when these acids unite to 
bases,.a certain portion of their water may be separated from 
them; so that their equivalent number, when they enter into 
combination, may be represented as follows: | : 


Oxalic acid ,..ccssccccceveseseses 45 

Tartaric acid. ....scccceccceesssee OID. 

Citric acid. ...cccccceccnseces eee 120 | 
je wACetic ACID... cecceecerevccerceve O251. 


These wejghts are all multiples of 0-125. They are all multi. 
ples of 0°25, except the number for tartaric acid, which evidently 
contains an odd number of atoms of hydrogen. I entertain 
some doubts at present whether we should consider the crystalg 
of these acids, ‘or the proportions in which they combine with 
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acid and aeetic acid, two acids exceedingly different in their 
properties, are notwith 


Tasxe V.—Constituents of Six Vegetable Acids supposed in the 








State of Crystals. 
Acids, Hydrogen. } Carbon. Oxygen. | Total weight. 
CNN eT Ol 
Loe Atoms. . Atoms. Atoms, 

Oxalic ...... 2 7 90 
Tartare ..... 4 4 -} 6 9-5 © 
Citric. evseedée 4 4 6. OS 
Acetic. .ceee. 4 4: 6 . . 85 
Succinic...... 2 - A 3 6:25. 

6 15. . 3 y 







‘Benzoic, oe ay 


| Tanur IE.—Constituents of Ditto supposed Anlydrous. 














Acids. Hydrogen, |. Carbon, |. Oxyyen, | Total weight. 
mr . Atoms. 
Oxalic eceves 3 4-5 
Tartaric . .... 5 8375 ~ 
Citric . ...06- 4 7°25 
Acetic. ...... ar 6°25 
Succinic. ....| | 3 6°25 
Benzoic. ...,.. " 3. 16°00 


If we adopt the numbers contained in the first table, we make 
the composition of tattaric and citric acids the same ; while the 
second table renders the composition of acetic and succinic 
acids idéntical. Each of these conclusions leads to difficulties 
Which, in the present state of our knowledge, we are unable to 
explain. . 
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AntTIcLE V., 


Description of some Minerals found on the newly discovered 
Antarctic Land. By Thomas Stewart Trail, MD. FRSE, 
MGS. &e. 


(To the Editor of the Annals of Philosophy.) 


‘ DEAR SIR, Liverpool, July 2, 1821, 

THE return of some of our ships sent to procure seals on the 
shores of the newly-discovered Antarctic land has furnished me 
with the following mineral substances, which are chiefly inte- 
resting as tending’ to throw some light on the geology of that 
dreary and desolate region. 

1. Trap Rock.—This, in some specimens, is an amygdaloid 
preenstone, cofitaining distinct grains of hornblende. It greatly 
resembles. the ‘rock in which the zeolites of the Ferroe Isles are 
chiefly found. In one specimen, now before me, it seems pass- 
ing into basalt; and, when traversed by veins of quartz and 
chalcedony, it becomes extremely hard, resisting the edge of 
the knife, shows a blackish colour, and a conchoidal fracture, 


and is perfectly similar to the rock of Portrush, in Ireland, in | 


which the ammonites are found. This latter rock I examined 
about two years ago, and found it to be a bed between two 
layers of common greenstone, with which, in some places, ‘it is 
intimately blended. | 

2. Apophyllite in fine Crystals—These are low rectangular 
prisms, with the solid angles truncated, or replaced by triangular 
planes. Some of the largest crystals, in my specimen, measure 
more than 3-10ths of an inch in length, and 2-10ths in breadth, 
The specimen forms a group upon fthombs of calc-spar, and 
bears so striking a resemblance to a specimen of apophyllite 
from Ferroe, that the eye cannot detect the difference between 
them. The apophyllite of New South Shetland exfoliates rea- 
dily in the flame of a common candle, it breaks down into 
flakes in nitric acid (though not quite so readily as a specimen. 
from Ferroe), and at léngth forms a jelly. The pearly lustre is 
confined to the terminal planes of the crystals, while that of the 
sides is vitreous. These characters are sufficient to distinguish 
the apophyllite from a few crystals of stilbite, which I found 
adhering tothe mass. Though none of the matrix accompanies 
my specimen, the trap is most probably the rock in which this 
mineral occurs. 

3. Séelbite——A few crystals of this substance are mixed with 
the apophyllite, and also shoot among quartz crystals in drusy 
cavities. | , 


4. Druses, chiefly containing Quartz Crystals, with a. few: 
eolite occasionally tntermixed.— | 


Crystals of Apophyllite and 
| L2 
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These are remarkable for thei? perfect similarity to some of the 
druses found in the amygdaloid of Ferroe. The cavity has first 
a thin lining of chalcedony, not above 1-30th of an inch in 
thickness, yet pretty uniformly spread over the irregular surface 
of the cavity in the matrix: then appears .a coat of an opaque 
snow-white substance, hard, and brittle, which easily scratches 
glass, and is not melted by the common blowpipe, nor acted on 
by nitric acid. It passes by imperceptible shades into pyramids 
of transparent quartz. On comparing this specimen with one 
brought by my friend Major Peterseh, from Ferroe, and another 
from Kiose Syssel, in Iceland, the similarity of their structure 
was such, that they might have passed as fragments of the same 
specimen. 

~ §. Chalcedony in small veins, and in druses. 

6. Calc Spar, both massive and in rhombic crystals, which 
eppear to have lined cavities in the trap rock. . 
. Iron Pyrites disseminated in minute grains in the latter. 

When we add to these the well authenticated occurrence of 
coal in considerable quantity in that part of New South Shetland 
from which my specimens were brought, we must consider that 
region as belonging to a floetz trap formation ; and we cannot 
fail to remark the strong resemblance between the geological 
features of the new Antarctic land, and some of the countries 
near, and within the Arctic circle. Should it be afterwards 
found, as is highly probable, that New South Shetland consists 
of a cluster of large islands; the analogy of this group to the 
land around Baffin’s Bay will connect in geographical relation 
the two extremes of our planet. oO 
+ The existence of unchanged bones of different cetaceous animals, 
and of seals, on the top of the mountains in New South Shet- 
_ land is fully confirmed ; and there is now in my possession the 
' pkull of an animal belonging to the class Mammalia, found on 
the’ top ofa considerable mountain in that country, which, from 
a hasty inspection, appears to have"belonged to a large species 
of seal. The quantity of those comparatively recent organic 
remains, which are said to occur in New South Shétland, and 
the want of inhabitants on its inhospitable shores, leave us no 
more plausible conjecture to account for their present extraordi- 
hary situation, than that the hills where they occur have, at no 
very: distant period, been suddenly elevated from the bosom of 
the deep by some vast convulsion, most probably the effect of 
subterranean fire. Should this be the case, it will tend to con- 
firm the extensive agency of volcanic fire in moulding the sur- - 
face of our globe, which the invaluable researches of the 
illustrious Humboldt, among the Cordilleras of both Americas, 
and the deductions of Von Buch, have rendered highly probable. 
Indeed the candid geologist must acknowledge, that some of 
our most consistent and celebrated speculators on the theory of 
the earth have not sufficiently estimated the extensive agency of 
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volcanic fire in contributing to the present arrangement of the ' 
surface of our globe; and a diligent observer must admit the’ 
strong points of resemblance between the floetz trap formations,.. 
and the undoubted products of volcanoes. | 

| a iam, dear Sir, 

Your most obedient servant, 
THoMAS STEWART TRAILL. .. 


é 
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| ArrIcLE VI. 
On Carburet of Nickel. By: Mr. Irving. 
{To the Editor of the Annals of Phtlosophy.) 


SIR, . Birmingham, July 10, 1821. 
I READ with some degree of interest the communication. 
respecting carburet of nickel, contained in the last number of: 
your Annals. | . os 
J] have been in the possession of the article for several years,,. 
and I have at different times made considerable quantities of it. 
I find that it may be very readily formed by the agency of very. 
strong heat. I should long since have sent a statement of the 
discovery to some of the periodical publications, and thus have 
secured to myself the prionty, in reference, at least, to your 
correspondent Mr. Ross, had I not been restrained by the remark 
in Dr. Thomson’s System, that by forming nickel after the man- 
ner he has described, “ it always contains a portion of carbon.” 
I smagined that no one who had been apprized of this fact could 
have had any doubt of the formation of the carburet, when’ 
obvious means were had recourse to for the purpose. 7 
I write to you at present in haste, or I should have begged to 
state more particulars ; and though I regard the subject as. of 
trifling importance, I think it due to myself to request that you 
will allow me to state, in your publication, my claim to pnority 
of discovery. . R. Irvine. - 





Articte VII. 
Proceedings of Philosophical Societies. 


, ‘- 


ROYAL SOCIETY. 


The following papers have been read since our last report: 
‘July 5.—On the Magnetic Phenomena produced by Elettri- 


-~ 


‘ 
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city and their Relation to Heat occasioned.by the same Agent, 
by Sir H. Davy. . 

July 12.--An Investigation of some Theorems relating to the - 
Theory of the Earth, &c. by M. Wronski. 

On the Peculiarities of the Manatee of the West Indies, by 
Sir E. Home. 
' Ona new Compound of Chlorine and Carbon, by Messrs. R. 
Phillips and M. Farada ; 

This compound was brought to England, and given to these 
entlemen by M. Julin, of Abo, in Finland, having been 
ormed during the distillation of green vitriol and nitre for 

the production of nitric acid. It 1s a solid crystalline body, 
fusible and volatile by heat without decomposition, and 
condensing inte crystals. It is insoluble i water, but soluble 
in alcohol, ether, and essential oils. - It sinks m water. It burns 
with a red flame, giving off much smoke, and fames of muriatic 
acid gas. Acids do not act on it. When its vapour is highly 
heated in a tube, decomposition takes place, chlorine ts giver 
off, and charcoal deposited. Potasstum burnt with it forms 
chloride of potassium, and liberates charcoal. Its vapour, deto- 
nated with oxygen over mercury, formed carbonic acid and chlo- 
ride of mercury ;—passed over hot oxide of copper, it formed 
_a chforide of copper and carbonic acid ; and, over hot lime, it 
occasioned ignition, and produced chloride of calcium and car- 
bonie acid. It is composed of chlorine and carbon; and from: 
the experiments detailed, two parts appear to be formed, of 


i portion of chlorine ..... 441 .... 33°5 
2 portions of carbon. ...... 15°0 .... 114 


Hence it 1s a aubchloride of carbon. Al] attempts to form it by 
other means have hitherto failed. 

On the Structure and Functions of the Nerves, by Charles 
Belt, Esq. 


The Society shen adjourned to the usual period. 


GEOLOGICAL SOCIETY. 

May 4.—The continuation of Mr. Strangway’s paper, on the 
Geology of Russia, was read. | 
_ The central salt district occupies an extensive tract of coun- 

try, which is partly marked by the course of the Volga, but will 

scarcely admit of any precise geographical boundary. In the 
governments of Yaroslaf, Costrenia, and Vologua, salt is made 

rom brine; and near the Volga, at Balakhna, where there are 
several brine springs situated ina plain between the hills and the 
river, one spring, opened in 1818, affords 13° of salt. The 
general character of the rocks in this district is red sandstone 
passing into marl, and the soil is, for the most part, very fertile. 
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When ravines occur, as on the banks of the Oca and Volga, near 


Nishroy Novgorod, they exhibit only horizontal strata of red and . 


white marl, with occasional alternations of red sandstone. 


. Near Pechersk, the colour of this sandstone varies from a. 
pale-red to a dusky-green, and is marked by irregular cones 


‘E- 
tions, and a sort of globular structure like that of Borovichy 
and the Pepovca. At the bottom of this cliff, along the shore, 
it is a thick bed of -a very compact tuafa, of which the cavities 
are Often filled with brown sulphate of lime disposed stalactiti- 
cally, and capable of taking a fine polish. Freshwater shells 
are sometimes found in this tufa. ‘A similar formation exists in 


the Oca, near thesalt magazine, : Sota, 
Among the most remarkable natural curiosities of the govert~ 


ment of Nishroy.Novgored are the rocks‘and cavern of Barnows | 


cova, which are situated near the western éxtremity of a ridge 
of hills that bound the northern bank of the river Piana, and até 
distinguished by their romantic beauty and resplendent purity of 
the alabaster of which they are composed. It is indistinctly, 
stratified in large beds, and contains starry crystallizations of 
selenite. The neighbouring country is wholly of red rock maxi, 
in which the alabaster forms subordinate beds. : - 


At the village of Troitska, 11 versts further up.the Piana, « 


fibrous gypsum, which has been mistaken for tae mineral called 
rock leather, is found in continuous layers between the beds of 
marl, and may be pulled. oat with care in sheets of several square 
feet. , ; . .y 


* At Simberck, the upper part of the hills in the Vol containg - 


great quantities of a very white marl (Aretde-mergel); and the 
limestone of Cazan appears to belong to the same formation. It 
is of a greyish colour, usually very distinctly oolitic, and at the 
same time much harder and more compact than the rockg 
which form the oolitic series in England. At the former 
place also a black clay containing pyrites and green sand, and 
neually full of organic remains, is found. It appears also at 
Polymnia, a little higher up the river; at Mourzkha, on the 
Soura ; at Vixa, and in some parts of the nerghbourhood of 
Moscow. The apparent situation of this rock is beneath the 
sand. | | 

At Tatuski, 24 versts west of Moscow, a pinkish-white silice- 
ous sandstone is found in large slabs with irregularly curved 
surfaces. It is used for foundations and for millstones. 
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Articie VIII. 


SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 


I. Third Report of the Commissioners appointed by Hts Majesty to 
constder the Subject of Weights and Measures. 


May it please your Majesty, ; 

We, the commissioners appointed by your Majesty, for the purpose 
of considering the subject of weights and measures, havenow completed 
the examination of the standards which we have thought it necessary 
to compare. The measurements which we have lately performed 
upon the apparatus employed by the late Sir. George Shuckburzgh 
Evel n, have enabled us to determine, with sufficient precision, the 
weight of a given bulk of water, with a view to the fixing the magni- 
tude of the standard of weight; that of length being already .deter- 
mined by the experiments related in our former Reports : and we have 
found by the computations, which will be detailed in the. Appendix, 
that the weight of a cubic inch of distilled water, at 62° of Fahrenheit, 
¥8 252°72 gre. of the Parliamentary standard pound of 1758, supposing 
it to be weighed in a vacuum. oe 

We beg leave, therefore, finally to recommend with all humility, to 
your Majesty, the adoption of the regulations and modifications sug- 
gested in our former Reports; which are principally these :. . 

1. That the parliamentary standard yard, made by Bird in 1740, he 
henceforwards considered as the authentic legal standard of the British 
empire ; and that it be identified by declaring, that 39°1393 inches of 
this standard, at the temperature of 62° of Fahrenheit, have been found 
equal to the length ofa pendulum supposed to vibrate seconds in Lon- 
Gon, on the level of the sea, and in a vacuum. 

- @ That the parliamentary standard troy pound, according to the 
two pound weight made in 1758, remain unaltered; and that 7000 
troy grs. be declared to constitute an avoirdupois pound ; the cubie 
inch of distilled water being found to weigh at 62°, in a vacuum, 252°72 
‘parliamentary ‘grains. ; a TS 

8. That the ale and corn gallon be restored to their original equa 
' ity, by taking for the statutable common gallon of the British empire, 
_ @ mean value, such that a gallon of common water, may weigh 10 

pounds avoirdupois in ordinary circumstances, its content being nearly 
277°3 cubic inches; and that correct standards of this imperial gallon, 
and of the bushel, peck, quart, and pint, derived from it, and of their 
parts, be procured without delay for the Exchequer, and for such other 
offices in your Majesty’s dominions, as may be judged most convenient 
for the ready use of your Majesty's subjects. a 

4. Whether any further legislative enactments are required, for en- 
forcing-a uniformity of practice throughout the British empire, we do 
not feel ourselves competent:ta determine. But it appears to us, that 
nothing would -be more conducive to the attainment of thia end than 
to ificrease, as far as possible, the facility of a ready recurrence to the 
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legal standards, which we apprehend to be ina great measure attain- 
able by the means that we have recommended ; it would also, in all 
probability, be of advantage to give a greater degree of publicity to 
the Appendix of our last Report, containing a comparison of the cus- ~ 
tomary measures employed throughout the country. * 

- &. We are not aware that any further services remain for us to 

erform in the execution of the commands laid upon us by your 
Majesty’s commission ; but if any superintendence of the regulations 
to be adopted were thought necessary, we should still be ready to 
undertake such inspections and examinations as might be required for 
the complete attainment of the objects in question. ° 
(Signed) GErorGE CLERK. - 


- London, Davigs GILBERT. > 
March $1, 1821. W.H. Wotrasrton, - 
| THOMAS YOUNG,, , < 
Henry KaTer. 
—— | 
APPENDIX. 


The commissioners having been furnished, by the kindness of the 
‘Hen. Charles C. C. Jenkinson, with the apparatus employed by the 
date Sir George Shuckburgh Evelyn, in the determination of the 
nitude of the standard weights, and there being some doubt of the per 
fect accuracy of his method of measuring the capacity of the bodieg 
employed, it was judged necessary to repeat that measurement with 
greater precautions ; and the results of Capt. Kater’s experiments have 
afforded some slight corrections of the capacities in question. — 7 

The sides of Sir George Shuckburgh’s cube were found by Captain 
Kater equal to 498911, 4°98934, and 4°98935 inches ; the diameter 
ofthe cylinder 3°99713, and its length 599600 inches; and the diame- 
ter of the sphere 600759 inches. Hence the content of the cuba 
appears to be 124°1969 inches ; that of the cylinder 75-2398 ; and that 
oF the sphere 113°5264 inches of Bird’s parliamentary standard of 
1760, recommended in the last Report of the commissioners, or of the 
standard made by Troughton for Sir George Shuckburgh. fg 

The difference of the weight of the cube in air at 62°, with the bargs 
meter at 29:0, and in water at 60°2°, was 31381-79 gra.; and adding 
to this the weight of an equal bulk of the air at 62°, which is 43,.32-0f 
that of the water, or 36°26 grs. and subtracting from it 3, of this, ‘or 
4°26 gre. the buoyancy of the brass weights, we obtain 31413°79 gray 
for the weight of the cube of water in a vacuum at 60°2°. Now this 
cube is less than the supposed measure at the standard temperature of 
62°, in the ratio of 1 to 10000567, on account of the contraction of the 
brass; and the water is denser than at the standard temperatures 
according to Mr.Gilpin’s experiments, in the ratio of -99998 to -9998 1, 
or of 1:00017 to 1, the whole correction, for the difference of 1°8°, 
being 0001133, or $°55 grains, making 31410°24 for the weight of the 
cube of water in a vacuum at 62°; ‘which, divided by 124-1969, . gives 
_ 252-907 for the weight of a cubic inch in Sir George Shuckburgh’a 

ins. os 
ela the same manner, we obtain for the cylinder, which was weighed, 
in air onder the same circumstances, and'in water at 60°5°, the differ- 
ence being 19006°83 grs. the correction +34.3%-§-¢ for the effect of 
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bnayanc + aapunting to 19°43 grs. and for the differance.of tempera- 
tare of the water d brass conjointly, the densities being ‘999064 and. 
999810, the correction ‘000145 ~ ‘000047 = °000098, or 1°86 gzs. 
leaving + 17°57 grs. for the whole correction of the weight, as reduced. 
to a vacuum at 62°, and making it 1902440, which, divided by: 
75-2398, the content of the cylhinger, affords us 252°86), for the cubic 
inch in a vacuum at 62°. . a . 

The sphere. wag weighed in gir at 67°, the baromesger atanding at 
99°74; the correction for buoyancy is here $4727 %s43, or for 
28673°51 grs. 29°72: while the temperature of 66° requires, for the. 
difference between the expansion of brass and water, the addition of 
00042 — °0Q0126, or ‘000294 of the whole; that is + 8°43 grs. mak- 
ing the whole correction 38°15, and the weight in a vacuum 28711-66; 
which, divided by 113°5264, gives us 252°907, for the cubic inch in a 
vacuum. 

The mean of these three measures is 252°888, giving for the three 
errors + ‘019, — :037, and + 019;. and this mean, reduced to the 
parliamentary standard, makes 252°722 grs. for the cubic inch of dis- 
tilled water at 62°, weighed .in a vacuum, or 252°456 in air, under the 
¢ommon circumstances of the atmosphere, when weights of brags are 
employed. In a vacuum at the maximum of density, that is at 39% 
the weight of a true cubic inch will be 253 grs. and of a cubic deci« 
metre 15440.* The proposed Imperial Gallon, of 10 pounds, or 70000 
gre. of water, will contain very nearly 277-3 cubic inches under come - 
‘mon circumstances. 


II. Potash from Potatoe Stalks. 


According to some experiments stated to have been made in France, 
and detailed in the Philosophical Magazine for November, 1817 , 
2000 Ib. of potash are obtainable from the stalks of an acre 
ef potatoes. Mr. Rice, who tried the experiment in Ireland, found 
that only 2014 Ib. could be obtained. With a view to verify or cor- 
vect the French statement, Sir John Hay, Bart. at the request of Dr, 
Macculloch, made a large experiment on his farm near Peebles. 
Dr. Macculloch states, that the experiment was conducted implicitly, 
according to the directions given in the narrative of the French experi- 
ment, from the cutting to the burning of the plant; and the ashes were 
examined by Dr. Macculloch himself. - 

The results of two trials on separate acres were as follow: premising 
' that the Scotch acre is one-seventh larger than the English, and pre- 

suming that, in the original statement, the measures were reduced to the 
English acre. The first acre was a rich loamy soil at King’s Meadows ; 
the potatoes were drilled, and produced a good crop. They were cut, 
as directed, immediately after flowering, left 10 days to dry, and burnt 
ina pit. The produce was 222 lb. of ashes, and in lixiviation and 
drying these yielded 55 lb. of impure potash, or mixed salts. 

The second acre was a clayey wet soil, with a retentive bottom: 
but the crop, which was alsu rilled, was considered moderate. These 
‘stems were treated in the same manner; but the burning was more 


* Jt appears, however, from an official Report, obligingly communicated to us by Dr. 
Kelly, that the actual standard chiliogramme has-been fornd to cdntain only 15438 
English grains. oo. ie eo, 





| 


1821.]. Scientific Intelligence. 155 


complete, the ashes containing less charcoal than the preceding. They 
weighed only 112 |b. and produced 28 lb. of impure potash. 
‘Taking p mean result from the experiments made ip Ireland and 
Scotland, or even admitting the former to afford a better standard, 
there is evidently no temptation, says Dr. Macculloch, for agricultu- 
rists to repeat these trials with a view to profit; for, on analysis, the 
alkine mass called impure potash did not contain above 10 per cent. of 
pure alkali.—( Journal of Science.) 


II. Chromic and Sulphuric Acids. 


" When sulphuric acid is boiled on chromate of lead or barytes in 


excess, the chromic acid obtained is not pure, but contains sulphuric 
acid. The liquid containing the two acids, when successively evapo- 
tated, entirely crystallizes in small quadrangular prisms of a deep red 
colour. If the heat and concentration be eeried. too far, oxygen is 
disengaged, and sulphate of green oxide of chromium found. These 
crystals are deliquescent, and contain one atom of each of the acids. 
To analyze them, they were boiled with a mixture of muriatic acid 
and alcohol, so as to convert the chromic acid into green oxide ; then, 
dividing the liquid into two parts, one was precipitated by muriate of 
barytes, to give the sulphuric acid; and the other by ammonia, for the 
oxide of chrome, and, consequently, the chromic acid. 

Alcohol easily dissolves this substance, and, if strong, so rapid a 
decomposition is produced, as to resemble an explosion. The chromic 
acid becomes oxide of chromium, and a particular ethereal odour ig 
produced. Having ascertained that the same odour was produced by. 
treating peroxide of manganese with alcohol and sulphuric acid, I col; 
lected some of this ethereal fluid by distillation, and rectified it on lime 
to separate water, and on chloride of calcium to separate alcohol, It 
was then of an acrid burning taste, and very penetrating odour, resem- 
bling sulphuric ether. When mixed with water, it separated into a 
stratum of sulphuric ether, and a white transparent light oil, identical 
with the sweet oil of wine. The mixture of alcohol, sulphuric acid, 
and black oxide of manganese, that had been used, contained much 
sulphate of manganese, but no hyposulphuric acid. 

Hence, in treating alcohol by chromic and sulphuric acid, or by the 
latter and peroxide of manganese, it appears to undergo the same alte. 


‘-Yatioh as by sulphuric acid alone. Sulphuric ether and sweet oil of 


wine are formed by means of the oxygen of the chromic acid, or of 
the peroxide of manganese. The sulphuric acid suffers no alteration, 
but its presence is necessary to determine the decomposition of the 
alcohol and the partial deoxidation of the chromic acid, or peroxide, 
in consequence of its affinity for the oxides of chromium and man- 
ganese. J do not doubt but that it might be replaced by many other 
acids, : ; 

M. Gay-Lussac, to whom these experiments are due, then observes, 
that Scheele and Dobereiner had noticed effects relative to this sub- 
ject. Scheele remarked the ethereal smell, &c. produced by the 
action of peroxide of manganese, sulphuric acid, and alcohol, and 
distilling slowly: and Dobereiner had observed a similar odour in a 
mixture of chromate of potash, sulphuric acid, and alcohol.—(Ann. 
de Chin. vol. xvi, p. 103.) , 
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IV. Process of analyzing Gunpowder, 
" The process usually employed for analyzing garipowder consists in 
washing the powder with water in order to separate the nitre, and 
treating the residuum with potash, which disselves the sulphur and: 
leaves the charcoal. Although this process appears to be easy, it 18 
attended with some difficulties, which are discoverable only in the 
execution of it; the use of this method must not, however, be con-. 
demned ; and is necessary to have recourse to it, if the quantity of 
charcoal contained in the powder is to be determined in a direct mode. 
When it is requisite to use this method, it is better te take two por- 
tions of powder; one of them is to be washed te obtam the nitre; the 
residuum is to be dried and weighed. The other portion is to be 
mixed with an equal quantity of potash and a little water, and the 
mixture is to be heated: the sulphur readily dissolves, and it is then 
to be washed until the water has no sulphurous smell, or until it does 
not precipitate acetate of lead ofa black colour. The charcoal is to 
be dried and weighed. The weight of the sulphur is to be estimated 
by deducting that of the nitre and charcoal from the weight of the dry 
gunpowder employed. The results of the analysis may be verified by 
comparing the weight of the sulphur and charcoal left by the first 
portion of powder with that given by the second. 
In following this process, there is to me uncertainty in determinmg 
the proportion of charcoal, and which exists, also, with respect to the 
uantity of sulphur. If, therefore, the weight of the sulphur could be 
determined by direct means, the analysis of the powder would be 
much more exact. For the purpose of accomplishing this, the follow- 
ing process is described; and its correctness has been proved by @ 
great number of experiments. 7 
A certain quantity of powder is to be dried, in order to determine 
the proportion of moisture which it contains, and to! determine with 
certainty the quantity of charcoal which, in this process, is obtained-- 
only by subtraction, The nitre is estimated by washing the powder, 
evaporating the washings, and fusing the saline residuum. a 
In order to determine the quantity of sulphur, 75 grs. of the pow~ 
der, and an equal weight of pure subcarbonate of potash, are to be 
mixed. The mixture is to be well pulverized in a mortar, and 75 grs. 
of nitre and 300 of common salt are then to be added. These, after 
having been thoroughly mixed, are to be heated in a platina vessel in 
a charcoal fire ; the combustion of the sulphur takes place slowly, and 
the mass soon becomes white. The operation is then finished: the 
vessel is to be removed from the fire, and, when cold, the saline mass 
is to be dissolved in water, the solution is to be saturated with nitric 
or muriatic acid, and the sulphuric acid precipitated by muriate of 
barytes. | | ; 
There are two modes of effecting this precipitation : the first, which 
is generally followed, consists in adding a slight excess of muriate of 
barytes, and collecting the sulphate of barytes produced. This process 
requires numerous washings, which can only be made at long inter- 
vats, because sulphate of barytes subsides slowly, especially towatds 
the end of the operation, at which time this salt often remains sus- 
pended, and goes through the thickest filters, If the sulphate of 





| 
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barytes be washed upon the filter, fresh inconvenience arises; the 
sulphate must be detached from the filter, or they must be weighed 
together; and, in either case, an error is easily made, especially if the 
operatar is not well skilled. a og 

The other mode of precipitating the sulphuric acid, and which it is 
here proposed to adopt, is to take a solution of muriate of barytes of 
knewn strength, and to pour this solution into that which contains the 
sulphuric acid, until precipitation ceases. When the precipitation ig 
nearly complete, the solution of muriate of barytes should be. added 
only by drops. The solution, after each‘ addition of the muriate of 
barytes, is to remain till it becomes clear before any more is added. 

To expedite the process, a portion of the liquor may be filtered, and 
a drop of muriate of barytes added to it. The same filter will serve 
for the whole operation. There is no danger of the sulphate of barytes 
passing the filter in this operation; this only occurs when the water 
contains but little or no saline matter in solution. . 

The quantity of sulphuric acid, and, consequently, that of the sul- 
phur, is given by the weight of the muriate of barytes employed ; the 
equivalent number for sulphur being 20°116, and that of crystallized 
muriate of barytes 152°44. It will be sufficient to make this propor- 
tion : 152°14 ; 20°116 :: the quantity of muriate of barytes employed 
is toa fourth term, which is the quantity of sulphur sought. 

This process, it appears, is used at the laboratory of the powder 
manufacturers in France, and it is stated to determine the quantity of 
sulphur within 1-500th or 1-1000th part.. The common salt is ysed to 
moderate the deflagration; and the carbonate of potash is necessary - 
to prevent the sulphuric acid from being volatilized.—(Ann. de Chim. " 
et Phys.) ae . or 





er 


+ Upon this process, I would merely remark, that there ‘is no danger 
of sulphate of barytes passing through the filter; if the solution from 
whieh it is precipitated be hot; and it very readily subsides’ ir ‘hot 
water. I have not found any difficulty im ascertaining the quantity of 
sulphate of barytes, provided a double filter be used; the outer one to 
serve, of course, as a counterpoise to that which contains the auiphate 
of barytes.— Ed. 
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ArtTicuE IX. 
NEW SCIENTIFIC BOOKS © 


PREPARING FOR PUBLICATION, : , 

Lectures on Botany, by Anthony Todd Thomson, Esq. FLS. - 

Dr. Conquest will publish in a few weeks, a Second and enlar 
Edition of his ‘“ Qutlines of Midwifery, &c.” with Copper-plate 
instead of Lithographic Engravings. - . 

. JUST PUBLISHED. | 


A Treatise on the Nature and Treatment of Scrophula, describing 
its Connexion with Diseases of the Spine, Joints, Eyes, Glands, &c. 
ounded on an Essay to which the Jacksonian Prize, for the. Year. 
1818, was adjudged by the Royal College of Surgeons. To which is 


. 
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added, a briéf Acceunt of the Ophthatmia, so lorg prevalent in Christ's 
Hospit#l. By Eusebius Arthur Lloyd. 8vo. : 9s. | 

A Treatise en Acu-puncturation, a Description ofa Chinese Surgi- 
cal Operation now introduced into European Practice. By James 
Mores Churchill; 8vo. 4s. 

' Observations on certain’ Affections of the Head, commonly called 
Headaches, with a View totheir more complete Elucidation, Prevention, 
and Cure; together with some brief Remarks on Digestion and Indi- * 

estion. By James Farmer, Member of the Royal College of Surgeons 
in London. 18mo. 2s. . 

Practical Observations on Cold and Warm Bathing; and descrip- 
tive Notices of Watering Places in Britain. By James Miller, MD. 
Felldw of the Royal College of Physicians, and Lecturer on Natural 
History and Chemistry. 12mo. 4s. 6d. boards. | 

Researches into the Laws and Phenomena of Pestilence; includin 
a Medical Sketch and Review of the Plague in London in 1665, an 
Remarks on Quarantine. By Thomas Hancock, MD. 8s. 

New Descriptive Catalogue of Minerals; with Diagrams of their 
simple Forms: intended for the Use of Students, in the Classification 
of Minerals, and the Arrangement of Collections. By John Mawe. 
The Fourth Edition, entirely re-written, and considerably enlarged. 7s. 

One Thousand Experiments in Chemistry; with Illustrations of 
Natural Phenomena; and Practical Observations on the Manufactur- 
ig and Chemical Processes at present pursued in the successful Cul- 
tivation of the Useful Arts, with numerous Engravings on Wood and 
Copper. By Colin Mackenzie. 8vo. 11. 1s. 

Scientific Amusements in Philosophy and Mathematics; together 
with amusing Secrets in various Branches of Science. By W. Enfield, 
MA. 12mo. 3s. 6d. 

An-Account of the Interior of Ceylon and of its Inhabitants, with 
Travels in that Island. By John Davy, MD. FRS. 4to. 32. 13s. 6d. 

Zoological Researches in the Island of Java, &c. &c. with Figures of 
Native Quadrupeds and Birds. By Thomas Horsfield, MD, To be 
comprised in Eight Numbers. No. I. royal 4to. 14, 1s. 





ARTICLE X. 


NEW PATENTS. 


Aaron Manby, of Horseley, near Sipton, Staffordshire, iron master, 
for improvements in manufacturing steam-engines.—May 9, 1821. 

‘ Samuel Hall, of Basford, Notts, cotton-spinner, for an improvement 
in the manufacture of starch.—May 9. — 

George Frederick Eeketein, of High Holborn, ironmonger, for cer- 
tain improvements in cooking apparatus.—May 9. 

John Mayor, of Strawbury, and Robert Cook, of Shrewsbury, 
Salop, for certain improvements in machinery for raising water, which 
is to be denominated Hydragogue.—May 9. , 

Robert Paul, of Starton, Norfolk, and Samuet Hart, of Redenhall- 
with-Harleston, Norfolk, for an improvement in springs for carriages. 
—May 17. : . 
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ArticLe XI. 
NTH 


METEOROLOGICAL TABLE. 

















































Baxomeren,| Tagaxomeren, 
is2t. | Wind. | Max. | Min. | Max. | Mi 
eet fe | 
6th Mon, ] 
Jone i] E  |80-0930°04) 74 
2IN — E{30-04|29:95| 76 - 
SIN _E/29-95)29°75| 75 4 
4IN W/29°77|29'67| 67 _- 
5|IN W 9/2977) 74 — 
ON W 29°83] 69 3 
7|\S_  Wi29°83/29 69} 69 - 
SIN _E}29-86/29°69| 56 - 
9IN W/29°87|29°80| 68 - 
10|N W)29-93/29-80| 60 - 
LIN E/30-24/29°93) 57 40 
12} Var. |30-28|30-24| 57 —- 
13|N Wjs0'31|30°28| 59 - 
14IN_— E/30:34/30'31| 65 — 
15|N — E}3034/30°25| 69 _ 
16|N  E/30'33|3023| 65 50 
17/N__ Ejs0'33)30'33) 61 | 48 | — 
IN Ejg0-31|30'24] 67 | 43 | — 
19|IN -Elso-24/30°14) 65 40 47 
20| N_ 3014/3012] 65 } 37 | — 
21|N _ Ejs0-19|30-19| 66 34 - 
22] N_ |s0-2030-19| 61 | 48 | — 
23| N’ 3020/3016) 61 | 38 | — 
‘24/N  B/30'26)30'15] 66 «| 44 47 
25|N  E/30'16)30'15] 71 | 49 | — 
26IN E/3015/3012) 69 | 49 | — 
27|N - Ejs0'19/30'12}- 68 | 45 45 
28\IN  E/30'19/30°16] 74 | 40 | — 
29) Var. |30°16|30°02} 77} 46 | — 
30S ~W)30°02)29°65| 81 54 43 
'50'3429°65] 81 | 34 
‘The observations in each line of the table a in a it 


beginning at 9 A.M. on the day indicated in 
te realt i included in the next following observado 
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’ REMARKS. 


4 


@r 


Sirth Month —Il, 2, 3. Fine. 4, 5, Cloudy. 6. Cloudy: showers, 7. A 
v7 heavy shower of rain and hail from three to four o'clock, p.m. 8. Cloudy. 


9. Cloudy : rainy ‘night : some hail at half-past nine,-a.m. 10,-11. Showery. - 


12, Cloudy. 18, Cloudy and fine. 14, Cloudy: finé, 15, Ditto. 16, 17. Ditto. 
18, 19, Fine. 20, 21, 22. Overcast. 98. Fine: overcast. 94, 95, Overcast, 
26, Fine: cloudy: very fine Cirrus in the moming. 27. Fine: clear, 28, 29, Fine: 
Sirati in the marshes at night 


RESULTS. 


‘Winds: N, 3; NE, 16; E,1; SW,2; NW, 6; Var. 2, 


- Barometer: Mean height 


For the month.. see cceaccerseceeccrcenscsessseconees 80-075 inches. 
4 For the lunar period, ending the 22d .....ccccccccces 30-062 
| For 13 days, ending the 7th (moon north) ............ 29°909 
For 15 days, endling the 724 {moon south) 2. ceccees. 30°152 


Thermonter Mean height 


~ = 
ty 


For thd month. ace ne ene er ecssceecsencteescsecens: 55-316? 


; For the lunar period . «, .0400:.c0sccccqrcsnccoccccece 52-758 
For 31 days, the sun in Gemini Sees ccwccrccoeecdece 51-661 
Evaporation. 0 ¢.ccccncaqncccsccces ee ceccceccccetacaecececccesce 3°47 in. 


Rain, OOOO DOS EOHOOREHOOSOATHOTEAO DE CHTEDEE DUET ED OLOH OLED DOO EtEe 2°22 


Mean of hygrometer for 13 CBYB. . cece secnccccsecccecsecveccnccens OOF ' 


Laboratory, Stratford,. Seventh Month, 21, 1821. R. HOWARD, - 
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Boo Apicng 1 Co 
On the Geology of the Neighbourhood of Okehampton, Devon 
: ad By the Rev. J.J. Conybeare. ° 


"y 


_ (To the Editor of the. Annals of Philosophy.) - 


DEAR SIR, | oo 
' THE western branch of the river Okemeht has, from the 
general ‘beauty of its scenery, and the singularly picturesque site 
of the castle, which guards the entrance of the defile through, 
which it flows, long ago attracted the notice of ‘tourists. Its 
course, like that of mast mountain streams, affords also to the 
geologist a tolerably perfect section of the rocks superposed 
upon that from which it takes its rise (in this case, the central 
granite of Dartmoor). ‘His researches will be facilitated by the 
magnificent road lately cut on its NW bank by Mr. A. Saville, 
and by the extensive limeworks carried on at Meldon Quarries. 
T have to regret that my own inspection was too cursory, and my 
collection ef specimens too limited, to afford materials for a fuller 
and more accurate description; but as none has, I believe, 
hitherto been made public, the following memoranda may not; 

perhaps, be altogether'uninteresting. : . 
Believe me, with much esteem, dear Sir, . 
Very truly yours, -~ 

J. J.. CONYBEARE. | 


~~ 


maa, 


The gvanite through: which the. Okement first fows as a moun- 
tam torrent presents the same general character with that of tite 
New Series, vou. 31. M 
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, whok aartinpor, FongaA. 194019, :white, -and..cearse-graiped, ;, {t 
| con acensignelly (eink of félspar, quartz, and tourmalin, aad 
e€ iy 


nal sparingly the gemarkable contemporaneous 
atchés of.a. finer. grain, whch eave been aatiaed in other pleces, 
and might at first, sight be mistaken for imbedded snngges, ...dn 
-one of; these, 1 obsexyed an. intermixtare of extremely -migute 
portions of tourmalin, apd a sepdency to orbicular aggregelzon, 
which, had the rock been less friable, and its formation.aiare 
perfect, might have afforded. specimens for the lapidary. ...4n 
anothey block, I noticed.a remarkable dispagition of quartig-and 
felspar in alternate layers,..of about ane-faurth of an inch-breed, 
.each retaining their usual semicrystalline aspect. This.,ag 
evidently passed into the common form of granite. The lagu 
nated portions (if I may so call them) contained little or ng.mice. 
The immediate junction of the granite with the superingumbent 
rock is concéaled on the banks of-the: nver by vegetation, agstin 
its bed by the accumulation of bowlders. Among these; Aew- 
ever, are found portions of the. same obscure gnpeiss,: formed 
apparently by the union.of a dark violet.coloured slaty: fhlepar, 
with a small. portion of. mica (or chlorit?) and quartz, .whigh 
occurs 1n many parts of the Ocrynian groupe, immediately.rdpag- 
ing on granite.* It is probable, therefore, that this is the nage 
in the course either of the Okement, or of ‘one of its tribufas 
streams. The first rock, however, which can be traced. 47 sate 
(A) is a. hard compact black slate, not very readily. fisgile, yet 
exhibiting in parts a decidedly laminated structure. Its fractane 
in the more massive varieties is imperfectly conchoidal,. and the 
fragments thick, under the. hammer it is rather tough,-than 
brittle, and, before the plowpipe, fuses reluctantly into.a ne 
opaque glass, of a muddy-white tinged with green. A hig 
magnifying power shows minute brilliant specks, apparently, of 
mica, disseminated through its mass. It is rather crushed than 
abraded by acommon file, and acts as a good touchstone for copper 
and silver. I have been thus particular in describing this rock, 
because I'am somewhat uncertain whether to ascribe it to t 
greenstone series which follows, or to consider it (which J am 
‘rather disposed to do) as an indurated and _ massive variety of the 
clay slate, or killas, which usually reposes on the granite of the 
_west.t This rock is traversed in every direction by granitic and 
felspathic veins, varying in breadth from some feet to a mere 


* See Prof. Sedgwick’s Memoir on, Cornwall (Cambridge Phil. Trans. p. 112, 113). 
At the southern extremity of Dartmoor, I have noticed this rock near Ivy Bridge, at - 
Buckland in the Moor, and especially in the channel of a small stream which flows into 
Holme Chase a little above the road to Spitchwick. It is found, traversed by small 
veins of felspar and tourmalin, and forming from its colour and perfection, handsome 
atid well characterized specimens, at a mine sunk upon the point of junction at Kith 
Hill, near Callington. I have ventured to use the term Ocrynian on the authority of 
Messrs. Greenough and W. D. Conybeare. mt 

+ I should refer it to Division I, B..6, Argil. Schist of. Dr.. Maceulloch’s.Clas- 

sification, p. 355 Ce Ss 
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102%]. Nedgibourllond of Oheinanplon, Dee. NES 
Jinef end ex ibsing:-freqiiGitly (even -Ré hand: spdebiient' +d 
“stagelerhy tortebus firme® “th \owe spot‘ this rack Had: a 
ekoavited ynder the hope of fidding dine J The trial appeats to 
have :beeh tusnotessful. ‘The Deddsafferdedspeeintelis of coldthe 
-dark-brown garneé,' associated with valtarebus spat ane a jite, 
Ale lntigr-nivch disgirised:: Hy: ‘ite inéérperation with: the tek 
whieh-senres-as: ite‘ matrix, ‘aid whith,- ad! well: as ite itthedddd 
“minerals; io much charged with -okide of irén; atid considerably 
-increaseth. ip ‘weight. -1¢-4e dso. rendered,’ ‘perhaps, by thse 
lextranedas admixtures; muéh mire fueible.+ This tock is -auo- 
ceeded by thick and nearly vertical- beds of -a very’ cémpadt 
greenstone (8); exhibiting far the most part rather the chatactéer 
-of granular felspar tinged by the mtimate-adniixture of -horb- 
Dlende: » The:face of Meldon: Hil formed by this rock..(on the 
‘Jo bunk. ‘of the stream) ‘is ‘precipitous andhighly picturesque. 
‘Heve the felspathic veins appeared to-cease, buat the garnet and 
~axinite’still edeurred in-small conteraporaneous veins, and:-wére 
‘gettiewhat more ‘distinctly chdractertzed than in the slate'A. ‘We 
found! trices also of epidote.* Upon this greenstone rests, ‘ata 
werphigh ingle, the limestone¢{C) of Meldon Quarry interstratified 
beds -of (hortiblende?) slate more-or less campact, and ocdéd- 
sionally of granular. ‘féspar nearly fred. (as’ far as the eye cam 
judge) -frdm -any. foreign ddmixtere. When the ‘alternation of 
thia' with ithe dark hornbiende slate has taken place on a smifdl 


' seale, it-affords very :-bayidsome specimens fot the cabinet.t The 


dimestone itself is-black, of an earthy texture, good quality, arid 
extensively worked. . It contains, as far as our observation weft, 
‘no trages of orgenie remains.§ In the beds of granular felspar, 
ewe observed nnnute rifts coated with a mixture of calcareous 
spar and a mineral of a light-brown colour, and considerable 
lustre, beautifilly arranged in stelliform groupes composed’ of 
‘numerous minute prisms radiating from a commoncentre. If it 
-be not a-variety of epidote (to which species, ‘from its compara- 


__ ® Isubjoin a list of some among the more obvious: their general resemblance to the 
Elvans of the Cornish Killas will be immediately seen. 
_ 4. Granular felspar and quartz, with some traces of silvery mica. ; 
2. Same aggregate, more crystalline, and with a greater portion of mica. a 
3, Same, with numerous plates of silvery mica (mica talcite ?) and specks of dark 
“Tholes coloured! fluor spar. 
4. ialin. . , 
| .f Ie has long ago been advised that those specimens of simple minerals only should 
be selected for chemical examination, or analysis, which are free from all admnixtube 
either of the rock which forms: their matrix, or of any other foreign ingredient. The 
same caution should be carefully extended to reck specimens which have their charac- 
ters i1 many instances as much of more disguised and altered by the intimate admix- 
+ In some places, the hornblende is distributed in patches, giving the rock a cleu 
appearance ; its particles being still too minute to be identified as hornblende ever wi 
“alens. 


- §. This limestone is rapidly acted upon by. dilute muriatic acid. Thus treated, it 
ields a considerable residuum, consisting of carbon and an earthy matter, readily fusi- 
mat f the blowpipe into a semi-transparent globule, of a white colour, which may be 

idered, perhaps, as felspar in a state en 2 
M 
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364 Rev. Mr: Gopybeare:-ontheGesisdg ofthe  [Surz. 
‘@ive herdades-.and. ready: fuaibiity ‘before the blowpipe, I am 
pear tomer ai it) i be possibly amengthosubstaxices hitherto 
wariety Nf oompact we ielopor a> panatroted purty. by dhoedblende, 
wariet , 0: lende, 
end partly by the carbosaceous niatter’ whieh nth the lime- 
etone (Cy as to assume a: deep-black epleurs+: This’ is .distins. 
Sacze from the comput slate: A’ by <its mone conchonal 

‘ite greatet brittleness and fasibility before the biowpipa: 

‘Whe hmestone’ ig succeeded by: dark-grey.:and black 
ogous slate, occasionally passiag:.imto a homblende slate, and 
containing many 5 inate beds, or masses: of amail grained 

¥Ntio: preenstone, dn-the datter, ithe imbedded substance 
B: ‘iavariably felapar; the came mineral scoms-poedominant_also 
an ‘the base.} . Some specimens. provured in Mr. Saville’s copsc, 
eppgstte to Ren Clee Hats, are by no means destitute 
Ieauty. ‘At this spot also my companion § discovered a portion 
of the ‘black slate containing minute crystals of chiastolite, a 
mmeral which had not before, as far as'I am aware, been noticed 
én the: west:of England. i haye since fogad.it in a-similar rock 
ying nearly the same relative situation to the granite wear 
sey Bode ‘om the senth of Dartmoor. | Passing on towards the 
cut: by Mr.' Saville, onthe left! beatk. uf the river, see 
‘YWeund ‘the date: losing its mtense black colour, and dsauminig 
adi: the .chavabters of. 4teneition clay slate: At the section 
adibrded by ‘the sbovemactioned ‘woad,:it is. found ef: varies 
shades act ey and fawn colour, occasion contain 8 
of mica. arey & it alternates with beds of Lompat ove mad 
aad exhibits the curved and undulating stwutihontion => cui steckingl 
characteristic of thie series throughout its whole extent in 
‘west. 

To thi imperfect sketch, I have only to add,. that the rock 
which..1: have described as greenstone exhibits no traces’ of 
horgblende either as an imbedded substance, or in the véims.or 
rifts. Aw insulated specimens, many or most of its varieties 
might, with more accuracy, be considered as compact or 
felepar. Considered, however, in ite geological relations -wi 


* T have found traces of the same mineral and also of axinite in = ty compart 
spar, More orless tinged with hornblende (?) near car IY Bridge. SEarate ned enh Petelocanest he E 
Silaphs this spot (1. B.) asp among the best whigh J 
observed in the west af England. 

+ A rock apparently identical wi with this occurs en the seuthern boundary of Dertmogr 
between the gtemistone of Bovey ‘Fravy and the granite. 

¢ The rock mag in general be sefewed to granite, Dis. 5: B. ¢.:06Dr. Mastulioeks 
Ciassif. In some blocks we observed this grernstose eae nee 
Fe The Ree Bl 7 mae Pevemnbling common 
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18237} Neighbburkeod bf Olehiéipton ;: Deon. 3s 
tee’ ‘vooks:bf-Boeston, Stichbepathy. and: other. portiones appin 
rently: ofi re} seme foruvérem,) sierde nd this extebmaity: of 
Deetundes; tuest-af. whick: abbond: ar: de}; St.may fanby 
wider the present state-of: anviknowledge anid nomenchature; be 
termed: ereqnstone,. Whetlicr may mot beconie expediead 
heteaiter to assign a separatc ‘clasm to those 

pact felapar forms the principal ingredient, or whether a carefud 
pursuit of the expetivients.of Cordier. and: others may net. pdve 
the way tea-more aeeurate: subdivision of the obscurer members 
of the grecastome and trap: families, are: qoestions which I wibs 
Kugly leave: to. your. more acute and. better: iafermed teadersy 
Bo sach as: have: the opportunity, E would farther: recommend 
tive. careftil examination of the rocks immediately incambent oxy 
the: graute of Dartmoor, especially those which occur betweere 
mat wock arid the limestone so ffequently occourrmg in its neighs 


ew 


» The: following should: have. been added. to the memorands= 
ou. the: Red Matle of Devonshire: 
i ‘Eheconly tock. hitherto ascertained to be subordinate.to the 
wed marie of Devoushire is' the amygdaloid, which hus bees 
observed us various. parts. of ita extent, but moet conspioay 
oumily i: the neighbourhood of Thorverton and Siiverton.. Thas- 
yeck was' first noticed. more than 20 years back, and wot maceu+ 
Yetely deseribed (af my memory serve me aright) by: Dr. Maton, 

in lis tour throught the western countries. to, 

| Fas. menevak aspect is that of a granular mass, somewhat 
loosely conipacted, of a purplich-brown colour, more or les» 
intense (given most probably by the oxide of manganese in 
which it abounds). In this paste are imbedded, or rather inter- 
mived, . in such quantities as to form a very considerable part. of: 
the. whole niass, minute portions: of caleareous spar, myea, or 
chlorite, im @ state of semi-disintegration, and-indurated clay: 
(lithomerge ’), sometimes @nged by copper, and sometimes by 
nese. Thi latter substance, as well. as the calc. spar, 
frequently traverses: the rock in small veins: The cells of the: 
amygdaloidal portions are filled or hned with brown oxide of: 
manganese, with.calc spar and a coarse jasper. ‘Thé nodules of: 
the latter are not remarkable either for their size or beauty. The: 
character of the rock is so obscured by this abundant adntixtare- 
of substances apparently adventitious as to render it very 
dfieult-bo pronounce. with any certainty as- to its essential con- 
stitients. These we should, I apprehend, in the present. state 
of our knowledge, assume to be granular or earthy felspar, and 
ene or more of the following: hornblende, augite, bronzite, or 
hyperstene, ‘probably the second of these. specimens do 
hot afford distinct indications of any of them. The more com- 
pact portions fuse before the blowpipe, sometimes into black 


WOE ts tGeilogy of Okehampiin; be Devon’... (Seed. 
giass more or less slaggy, sometimes into a dirty-white enamel 
more or less mixed with black patches. The cziterion, there- 
fore, proposed by Cordier, hers faitsiua.* A portion of the rock. 
broken into small fragments, and exposed for an hour to the: 
heat: ofa Bidck’s furnace, ‘gave a blaok-glass mach resembling? 
that produced) by: various : Font of the dolente underthé same. 
cirgumstances.: ure Jeo Ved athe. oe \ J reas Fe) a een es & Veoh: 

. The same obscurity which is attached to the mineralogical 
chafacter’ of this’réek seems to: extend itt-soiie measere-to its. 
rélatiptis with the odnglomerate in: which’ tt ‘eocurs. . In.somepi 
places it covers, and in others ig covered-by sandstone.: On‘the! 
roack from’ -Kitferton to Silverton, -near'a -hduse o¢enpied Gin thé 
yeat 1812) by Mrs. Brown, we: sew. it reating on ‘the latge: 

rrained conglomerate ; and:‘at-one of the: Radden quatries, near: 

idrverton, covered by a sandstone bed of ‘froth three-¢o'ten- 
feet in thickness. Its line of separation: from ‘the sandstone.is 
sometimes tolerably distinct. In one quarry’ at Thorverton,:a 
line of sandy clay, not quite'a foot thick, prevents their dctaal 
édntact, At other places, especially at the Radden Quatriés, 
the two substances dppdar to pass so insehdlbby into each.other 
ds ‘to indnceé for'the moment a conjecture that ‘both werd the 
result of a cominon deposition modified in its wardeters. by ‘the: 
ertial intrusion ‘of-some extraneous matter. : This phenomenon 
ag already been noticed by Mr. Greenough.’ “* What mineralo~. 
gist,” he asks: can draw a line of demarcation between the. 
red mari and'the toadstone at Heavitree.” (Essay, p. 215). Your 
geological readets have probably already anticipated that a vul- 
canist would at once decide that the whole of the amygdalerdal 
beds was: a series of whyn-dykes; while others wil-be disposed 
to regard them as concretions or deposrtions ‘more nearly con." 
nected ‘and contempuranebus with the ‘strata which envelope- 
them. The difficulty would probably vanish before a more acou-- 
rate investigation of their character and ‘position, which I beg: 
to recommend to such mineralogists as may travel.westward.- 

' It may be added that at the Radden Quarries we noticed the. 
éecasional tendency of this rock to split: into basaltiform ‘balls’; 
and in one spot observed it traversed by nearly horizontal vems. 
6f its own substance diffeting slightly from the mass by’ theic 
greater compactness, and the largeness of the nodules whicla - 

ey contained. The veins of extraneous matter’ were mostly . 
vertical, orata very bigh angle.’ s ys 

ar . . oy. i t 

* ‘Fam acquainted with the experimenis of M. Cordier only thrvugh the nutice ‘given 
of heen in M. Brace’s Geologie de TEcose: ) 7 Satuge a eee 
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Hootadte scene A: KARTEL EE sis ef aoenyery oo! 
addy of rac et seb peene ads of Charcaad enti Bigs Mer yo de? 
QGuithecdsriform. Compoundd of Gharcoal end | an} with* 
srandMetount-of sotnd ddditional Asmperimente on thesGateesifcom - 

Oil.and from Coal. By William Henry, MD.-FRS MH +6..0--- 
tangeelpcrie alt og ho Fsrth op dailar whe de oma ast 
oT mecexperimenta.on' the aériform.compounds of, charcaal.and - 
hysvageh, desaribed i9.the, following. pages,. are supplementary’ 
tedan(Memoiron the agme.class of bodies, which. tha: Royal. 
Sobiety did. me-the-honour. to insert, im their. [ransactions for. 
18Q8): ag swell .as--to-other papers on. the same sybject,.which - 
have been -published: in- Mr -Nicholgon’s Journal,.and in,.the’ 
Memoirs, of: the: Manchester Saciety:. Of these essays,.,l beg 
lenverdoofter a very..brief.recapitulation, with the. view: merely of. 
opnneetang,them-with what.is toi follows, 6.00 iy cae le 
ishothe first of these .esgays. (Nicholgon’a Journal; 8voaJune, 
| [8Bi)p A Metsileda saries of experiments pn. the gases obtained 
dae testructive distillation of wood,.peat, pit-caal;..oil,,.wax, 
: froma which. at appeared. that the.fitness of-thoae gases for 
-eatrfieial dlumination: was greater, as they required.for gambus- . 
OR 08: Grenter proportional volume. of oxygen ; and: that. the 
gotes- ganerated from different intammable bodigs,,. or, feqm. the 
 gaine inflammable, substance under.diffeyent ciscumstances; are 
nob 'éo maby distinct'species, which, under. sych' a, view pf the 
shbject.cwould be almost infinite in nymber, .but are. mixtures. of 
afenisell: known gases, chiefly, of garberetted hydrogen with 
¥axinble! praportions of alefiant, simple hydrogen, sylphuretted . 
hydsogen,.carbonic acid, carbonic oxide, and azotic. gases.;.and 
thatthe elastic fluids obtained from caal, oil, &c. have probably, in 
dition to: these; an inflammable. vapour. diffused through them 
whdri néeett, which is: not removed by passing them.thyough - 
wateiytiy:-in-the.same paper, I explained certain. anomalies that 
eppebsoin the experiments of the’ late. Mr...Cruickshank, of 
ich, which, are not at-all chargeable as exrors upon that - 
exceHént chemist, aad could only be elecidated by further inves- 
tigetion' of ‘the. gases. to. which they relate. Of. his labours it 
would, be‘ unjust, indeed, to speak in. any terms but thase of . 
probationy for:they may fairly be considered as the foundation 
of most that is now known respeoting this species of, aériform 
bodies: To Mr. Dalton, also,.we are indebted for an accurate 
intance., with. carburetted hydrogen. gas, .and for much 
information that is valuable in aesisting us.to,judge of the com- 
position of. mixed combustible gases, by the phenomena and 
results of firing them with oxygen. 


* From the Philosophical Transaction, 1821. 
+ Nicholson’¢ Journal, 8vo. xi. 72. . 
+ New System of Chemical Philosophy, passim. - 
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We | Rn Heute dn the finifern Compounds + (Samm: 

In the s¢eond Memoir (Philosophical Transactions, 1808), I 
desctibed a series of experittients on the gases obtained from 
several different varieties af’pit-coul, and from the same kind of 
coal under different circumstances. Various species of that 
mineral. were found to yield aériforte. products diffari 


in specific gravity» combustibitty, and mu minating: power ; the 
" cannel coal’ of Wigan, in Lancashire, being, best adapted to. the 


greater uniformity of temperature, which, is. attainable: inlarge, 
operations :* : ; 
On-the preetical conclusieas,; which: it was the objeet: of: this: 
last mentioned’ Esgay to establish, 1 forbear: to. dwell, becesas: 
they are:unconnected with my present pucpese, which is-linitadk. 
to the cliemical constatution ofthese cosapound gases, jand £e,. 
the methods of separating them accurately: fram epoch. other, . 
The view ‘of their netere and: composition, which waetakenun. 
the first: Essay, was opposed: by“ those: aide: philosephera, MM. 
Berthollet, and Dr. Murray, of. Edinburgh; who-both conteaded, 
for greater latitude as, to the proportions in which hydsegem amd... 
charcoal are capable: of uniting, and considered these; propae.. 
tions indeed as subject to. no limitation. The facta,. however, . 
which-have since been niultiplied in this, as well as in othez. 
departments: of chemistry, tending to prove, that bodies capable: 
of energetic combination unite. in-a. few definite proportions. 
only, leave little dowbt that. the same law holds goad. with, 
respect to the compounds.of hydrogen and charcoal. Nos that. 
itis meant thatthe known compounds of those elements arethe . 
only ‘possible ones ;: for others will probably be-diaeevered whiok.. 
will still-be ‘found conformable to the general law, that. «when. one. 
body-comlines with another in different proportions, the greater: 
proportions are multiples of the less by an entire number. . 
A different view of the subject Pras lately been taken. by tha. 
ingenious anther of the Bakerran Lecture, published in. the Phi». 
losophical Transactions for 1820. In that paper, Mr. Brande: 
has endearonred to prove that the gas:called light carburetéed. 
hydrogen, or simply carburetted hydrogen,.or hydrocenburet, .in. 
not: entitled to be considered as a distinct species; that theo 
aériform compound of charcoak:and hydrogen... which is ~withy, 
certainty known to exist, is the gas called olefiant, or bicarbu- 


* Mangheater Society's Memoirs, New Seties, val. iii. ol 





1A, }- yey eh Charcont.qad Mydeegen:- ek wa 
tatted hydipgeis; apd thas thengines ennlnediby beatsfenme ped 
qndjoil.ape.in feck nothing, more.than. matures, of obefgRs-antb 
simple-byragen. BA908 MA VATQUSPROPORSIOMA. «oie yitih ietecon 
In assusoijag, in the. frat Essay,..she,eristeneciok lightpar bee 
mtied hydrogen as: a. definite, gqmapannd,.¢ esized hy ite 
requiring,, fox the. complete combustion, of each vohwee,. tmp 
vohuues of. exygem, aad.giving ong volume of. carbonic, atid \ om 
relied:.on. the. svle..qutheniy-of My. Dalen ;, fon, the.gas, of. 
marshes, though before kpown. to be inflagmaable, had.net baem) 
subyected.to accurate. examination by any other ehemist., Mr; 
Cruickshank, iad¢ed, spoaks of it.as “ pure hydrocarbonate ; ” * 
but since be: classes it ux that respecb.with the gas. obtained by. 
the destructive distillasqn.of campbos, from. which it. differs, 
essentially. in composition, itis plain. that he was not correctly, 
acquainted. with. the propesties of pure. carburetted hydrogen, 
Previously to the second set of experiments, I satisfied myself 
by tHe :cesefel avalysis.of-a specimen.of: tha. ys, from stagnant 
water, for which I was indebted to Mr. Dalton, that it really has. 
the properties which have been ascribed to it'by him as‘charace- 
teristic; and: im 1807 I feund precisely tho, same characters, im 
the fire-darepiof coal-mines.|}: Dr. Thopason, aleg, from. experi- 
ments in-18d1,f on the gas. from stagnant water,) and, Sir tom. 
phry Davy,§ fram the analysis.of the fre-~damp in.1815, drew the: 
same conclusions. It is'.in-the power, iadeed, of every chemist 
to investigate for himself the properties. and. compgsition of car- 
busetted: hydrogea gas; sinee it may easily be procured in consi- 
derable quantity, by starring the-bottem of almost any stagnant; 
l,. especially if conpesed.of clay. During the last summer, 
Fobteined it from/a-souree of this kind, whieh afforded it in such. 
aburdance, that several gallons might have been collected in a, 


few nunates: This gas. I submitted to repeated and most care-* - 


ful. examination, - 1¢ contained one-twentieth its volume of 
carbome ‘acid, but no sulptruretted hydrogen whatever, and no. 
propostion of oxygen gas that could be discovered by attentively. 
testing it-with mtrous gas. The results of its combustion with 
omygen gas, effected in a- Volkta’seudiometer in the usual manner, 
showed that it was contaminated with 1-15th its volume of azotic,’ 
gas. Apert, however, from this, the pure portion, in a great 


‘number of tnels, required, as-nearly as can be expected in expe- 


riments - of: this- sort,, two volumes of oxygen for combustion, 
audi gave one volume of carbonic acid. Its specific gravity, 
taken ‘on: quantities procured at three several: times, varied only 
from:-°b82-to-686, the mean of- which: is ‘584 ; aid this, allowing’ 
for niéth of: azatie gaa of specific gravity ‘972, gives -556 for: 
the spdeific' gravity of pure. carburetted hydrogen gas, a num- 
ber which coincides almost exactly with that found by Dr. 

"*-Nichalson’s Journal, 4to. vol. v. p. 6: ++ Ibid: Svo. xix 149: 

$ Memoirs of the Wernerian Society, i, 506. ° § Phi 


Yay Dr. HearyowtheAbrifern: Cimpounds [Serr: 
"Shomser.* :'Sines, thetefore, -the’ edwe’ resuits: “have -been- 
obtained from the examination of gases similarly edidected xt 
distant times and. places)! theres ats‘¢o tae no: reason: for’ 
petgaing to consider cartinvetted :b ‘en gus:as.a true chemical 
eolupound, charactermed by perfect amfotnsity‘of properties and: 
goutposition. ‘At the tempertare of 60°: Fahrenheit, and under 
30 jnches pressure, 100, cubical mehes must wergh 16:95 grains, 
dnd ibe composed: (taking the wight of 100-cubic inehés:of ear-- 
bonic aeid'at 46°5 gts. andi the charodat in’']00 gr. of that-acia- 
at 27-3. grs.) of oe roby Te ee a 

2 Doe Grajnk, i: |) (Grains... yi Grain ee: 

' 4  Gharcoal:., 12°69 .... 74°87 .... 10000 ©: 

~. 4 ' " Hydrogen. 7. 426:.... 518.0... BRAL os 


rs 1695: 10000 . +. 18341° .o...- 


sey.,? 1s we . ' . 8 . sasapse 

_ And olefiant, gas (giving twice.its. volume of carbonic acid by 

combustion, and weigh 29:64 grs. for, ]00: cubical inchest)- 

oust. be constituted of. an a re? ft re Sees rn 

De oo 4. Grains. Gmige.>. «: GraiRe ye e 

0 3 Charcoal ., 28:98 2:1. 85°68) 26... 10000: rr - 
Hydrogen . 426 0... 1437'....: 167b.° -: 


5 t ' ahs t. / ; 


obit ee gt ra at 29:64... 100:00.:. 6. 116°71 6 e8G tye 
, And as 16-7 ig to 100,.8o0 very nearly is ] to 6, which Jaat 
number is the weight of the atom of charcoal,. as deduced from 
the constitution of olefiant gas. . It is true, that this determina-- 
tion a little exceeds that, which is derived from the. compopition 
of carbonic acid (viz. 5°65), the atom of oxygen being taken, at 
75. But if 8 be the true number for oxygen, which now seems 
to he most probable both from experiment and analogy, we.qhall 
then find an exact, coincidence between the relative weight,of the | 
‘atom of charcoal, as deduced from olefiant, gas, and as deter- 
mined from carbonic acid. Perhaps the true specifig gravity. of 
hydrogen gas, on. which depend the relative weights of the atqms . 
of hydragen and oxygen, may be fully as correctly, ascertained - 
from the composition. of carburetted hydrogen, as by. dirgct 
attempts to weigh so light a fluid. Now, as the hydrogen in JO | 
cubic inches of i drocarburet weighs, only 4:26 grs. gnd.is, equi- 
valent to 200 cubic inches of hydrogen gas, we, have,.2°43. go... 
for the weight of 100 cubic inches .o ‘hydrogen. as, from which 
may be deduced -0698 for its specific grayity, that of air. bewg- 
1. And.if the specific gravity of oxygen gas be 1'111,4¢ will,be: 
found that the two volumes of hydrogen required to. satyreteone 
me te a ST pave cup aisee ae 

® Annals of Philosophy, xvi. 252. 

+ Tadopt this result of Dr. Thomson from its near coincidence with that of an expe- 
rinent ot ‘my own, on the specific gravity ef elefansgury‘fublished in the Phil. Trans 








-_- 


LSA duvet aves dad ligdvqgenss 200. IRE 





volumes efi 'gasy:haver'as .sedicly. de’ ponsible tharvelntivd 
weight-cnbihtoBusiiciin caese lo mobsdhasies ot imoth beets 





snldtitioned 02 {in¢aesshyybee eateblishsthe 
rch speciony ir 


heat,| wot othamviec-chan; : 


duo secuniyé: prenenio tin: water, an 
deprive it even by long continued boiling. ©: 







of hydrogen, forming carburetted hydrogen gas, and the other. 
dtbm of tharcoal unites with two atoms of oxygen, constituting: 
cafBdnic acid.- ‘This is'‘tilustrated by the annéxed * 2 > = 
figure, in which two atoms of charcoal, C, C, are’ (wo Ya) 
represented ‘as ‘interposed between two atoms of ><>~<> 
water, each conbisting ofan atom of hydrogen and (0X .) 
an atom oftexygen.. Dividing the dmgram verta- . 
cally mto-three parts, we have the original substances; and 
separating it horizontally, we obtain the two new compounds. 
This theoretical view. of the subject is confirmed. by the fact, 
that the carburetted hydrogen, fornied at the bottom of'stagnant: 
podis, is never accompanied by carbonic oxide, but always by 
catbonic ' acid, the full quantity of which is prevented from: 
pearing," in consequence of the absorption of a ‘great part of 
rt by'the mass of-water, under which the ‘changés are taking 
Jide. a OO } 
E Beitig-provided with stch an abundant supply of ‘carburetted: 
hydrogen, I availed ‘myself of it to-examine the mutudl action of 
that ‘gas and chiorine on each other, principally with ‘a view ta 
uscertaiti how far reliance maybe placed on the latter as an. 
mstriment in the analysis of mixed combustible gases. This is: 
a part of the subject that was first investigated, though with a 
rent view, by Mr.'Cruickshank.* He observed that a niix- 
thre of chlorine ‘with hydrogen, carburetted: hydrogen, or 
caXbortic oxide in certain proportions, kept in a bottle entirely 
Mied-with the mixture, add furnished with an air-tight stopper, 
did n6t‘exhibit-any -immediaté action, but that.in 24 hours, on 
Withdrawing ‘the stopper, the fluid immediately rushed in, and: 
illdd ‘mist’ of the space originally. occupied by the gases, But: 
he‘ wis ‘not’ aware’ of the influence of font on ‘these changes, 
whjeh was discovered about the same time by Gay-Lussac} and’ 


5 


; 
oe ff. WRG VE caer irl ee "oak. : t 
icbolson’s Journal, 4to. v. 202. 20 08 

9 ¢ e . . 
' . 
; 
we 


a aes 


~Mpt. NE Were Ufa 2 tte, 
Fad . v 


+ Mem. de ls Soc, d’Arcueil, ii. 340. . * 





172 Dr. Haney tn thedatefjeraiQompounds [Bteti 
by. Dalteni*; Ie not, howdven, appeanta hare: beensasebrs 
tained by either of them; whether the. complete exclasion of 
light prevents any. degree ef antzen of ¢hdorine and carbusetted 
hyd on each. othes., I:maxed, thieseforey those two guses 
in di erent propestions in -well. stopped viels, which were coms 
pletely All with the mixture, and. covered by opaque cases: 

hen. the stoppers were removed. under water, at. variote inter> 

wals after the maxture, from a few minutes to 39 days, no dimi- 
pation whatever of volume was found to have: taken place; and 
after having removed the chlorine by i wid potash, the carba~ 
reitéd. hydrogen gas gave the usual p of easbonr acid, 
and consumed .the usual proportion of oxygen. Mixtures alse 
ef liydrogen aad chiorine, and of carburetted hydrogen aad 
ehlorine, standing over water in gradsated - tubes; .whach: were 
shaded by opaque covers, sustained. no loss, of bulk, except what 
arose from t 

thie. gas. remaining wally unaltered. lt may be considered, 
therefore, as quite essential to the mutual agency of thene gases, 
that they should be subjected to the ipfluence of light. at 
is not necessary: that the direct rays of the san should fall om 
the mixture, the light of a dull and. cleady day being fall atlew 
quate to the effeet. On a day of this sort, I filled several stop~ 
pered : vials, graduated into-hundredthe of a cubic inch, with » 
naixture. of 30 volumes of carburetted hydrogen with. from 80 to 
90 of chlorine,: and uncovering them: all at the same moment 
exposed them to the feeble light which was then abroad.. By 
exposure of one of the vials during half a mmute, no dinsnutiom 
of volume was found to have been effected ; another vial, opened. 
under water when one minute had elapsed, showed an absorp< 
tion of five parts ;, a third in two minutes had lost 15 parts; « 

ourth in four minutes 25 parts; and a fifth, opened in five: 
minutes, contained only 50 volumes out of the originad 110. 

The products, resulting from the contact of carbaretted hydro~ 

gen.and chlorine, under circumstances favourable to their mutuak 
-action, have been described by Mr. Cruickshank, with whose 
experience on this point my own entirely agrees. When rather 
more. than four. volumes of chlorine are kept in muzture with one: 
volume of gps from stagnant water, the products are munatice 
acid gas, and a volume of carbonic acid equivalent to that of 
the pure carburetted hydrogen ; and this, whether the mixture. 
he exposed to direct or indirect solar light ;. the only: difference: 
being. that the less intense the light, the: more slowly is the: 
effect produced. When less than four volumes of chlonne are 
employed, the residue consists of murmatie and carbonie acids, 
carbonic oxide, and undecomposed carbupretted hydrogen, the: 
proportions of the two last increasing. as, within. certain. limits, 
we reduce the relative quantity of chlorine. These changes 
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© NowSystem of Chemical Philesephy, p: 300. 


absorption of chlorine by the water, the combus. . 
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weit gic vghcOharvagl dad Bi garages. At ws 
-wave-nevestaimed, ‘both: by Dr ‘Davy and the dete Dr: BMurrzy;# 
bir anne inde wigy sobeepnee of nidisture, ‘which: ib 'udkevondubty 
i ed in: the: commmacw mode. ef opereting for when: the 
La Firat porte y aried,. were: rhixed -nr pn exhausted 
el, end ‘exposed. even to @he: direct rays of the sun, no: m 
action wexfoundto enone. . lu the theotyof these changés there jp, 
it must} bso: confessed, a litthe uncertainty. “Does: the chlorine, it 
may be asked) -2db simultensouvly onthe hydrogen of watbr, and 
on-that of ¢hercombestible ges ;'or deds ‘it deeompdse -water 
only? The formerview of ‘the gabject appears to me most pro- 
‘pable, because, iff the chlopine ected: on water only, ‘free: 
woud be evolved from that ‘portion of the ca 

which: abandons sts charcoal to:the : n of tire water )-whidh 
is not: consistent with expertence... When it is required © form 
warbonic. sed, ‘four volumes ‘of. chloriae most -be: ‘used: for ‘the 
decomprsition of: enact velune of eaburetted' hydsogen: ‘In this 
ease, two stoms of ohlbring: unite with the -txo-atoms: of hydre- 
gem Ox in the combustible cas, and the two othéruitonis of 
hivrine ithe two atoms ‘of | drogen froth the water,’ But 
‘0. convert v oarbureted ‘hydrogen imto carbonic oxide, three 
atoms of chlorine are sufficient, two of which are employ ed, 2s 
in tho fist case, and tho third is expehded in saturating’ the 

dropert.of: dne dtom ‘of water, avhich es ta the charcoal 
an atow:of oxygen’ for the formation of c oxide: ‘Chton- 
‘lating im the‘same manner, we shall find, also! thet three atoms 
of chloriae ‘are adequate: to convert one atom of carbonic oxide 
| ‘into earboniolacid. 

' ‘The faete which have: ‘been stated sufficiesitlyptove, thot chle- 
rine canst ‘be employed asa meas: of vogea ov with outer ing - 
mixtures of oleflaut gas, either with hyd ‘carburet-- 
ted hydrogen, if heht be admitted, make though of feeble inten- 
sity, and for the short interval durme which such an ex expérimopnt 
mey te expected to continue: they explain th 
tainty as'to the results of analyses’ of mixed pases made in this 
way, which was frst remarked by My. Faraday,+ and eubse- 

qqoenty | by myselfit Chlorine becomes, ‘however, a most useful 
élefiant gas from such mixtures, provided 

Se be e omarely exolyded’ during is operation, as 4 have found 
by subjecting:to ite ‘notion mixtures gases with known 
‘proportions of oldfiant gas. In these andlytical experiments, I 
admitted intoa graduated tube standing over water, a volume of 
chierine exceeding by' about one hatf what was known to be 
ouliciom, and acted: its ‘bulk when actually in the tube, which 
wer imaiediately: ishaded by an opaqee cover. A nieasured 
quantity of the miixtere ‘wes ‘then passed up, and in about 10 
minutds the cater cover was cuvtionsly tifted, tit! the surface of 
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‘the . water red. The, diminution of volume. thus .ascer- 
‘tained, divided by 2; whe found to ‘give pretty. correctly the 
qeantisyofidiciant bes: knotet te be eontnindd jn ithe viixthre. 
‘ekiths'prestest ptdcisiok was attained by waiting 25or 90 
‘indies, jahd thet quickly ‘washing ‘the’ remaining: gis! ith 
Ginteisohution of: potash ir order to remove the excess 6fchie- 
‘wines Eroin'the volume-6f- the vesidnary pis; it: wes rieceséai 
to deduct thé amount of impurity previowsly-asvettained t0-exiet 
- x the :eblosine ; azid -the remainder, ‘talie# from the volume of 
«mined wases which had been operated on showed how ‘intoh 
_ .defiant:as.hed been condensed: by:the cilérine. -Whew 
mearow: tubes were -employed,: and the column. of’ yikes smi 
with ehiorine ‘was: of: considerable length, a lnget continhanee 
-of the experiment ‘was found: necessary, and the’ paded iw. 
-suffared>to’ remain in contact durmg-an hour or move.- ide 
‘wey it ‘was ascertained, that’ olefiant gas may: be aceutately 
‘searated by. chlorine from bydrogen,. carburetted. hydrogen,’ of 
carbonic oxide gases, or. from -nuxteres of two -or more oF trees 
‘gases, whieh are left-quite unchanged in-volume/andin chéndddl 
‘properties, whem fight has been cafefully excluded: froin’ the 
mixture. te tes Se nag 
_ “This property: of chlorine id the foundation ‘of a freshsandlyai, 
.to which I have thought it expedient to submit the gages 
-coal and oil, in-order to decide what aénfotm fluids rentain 4 
‘the separation ofthat portion which is condensible by chlorine ; 
.«—whether the residue consists, as I have heretofore maintamed, 
of carburetted hydrogen chiefly, with variable proportions of 
-hydrogen and carbonic oxide; or whether, according to the 
‘new view of the subject, it consigts of hydrogen gas only. 
. Inthe experiments made for this purpose, I operated. gene- 
-rally on from 60 to 80 cubic inches of oil gas or coal gas, assay- 
‘ing a smell specimen first, as a guide to the quantity of chlorine 
-which it would be necessary toemploy. .The volume of chlorine 
thus found to be requisite, and about half as much mere, was 
-passed into an air receiver standing over water, and completely 
shaded by.an opaque cover which was fitted over it. . The oil or 
coal. gas was.then added by degrees, if much condensation was 
expected, because in that case a considerable increase of tem- 
rature would have been produced by the sudden admixture of 
forge quantities.; or at once, if only a moderate action had been 
indicated by the previous assay. The mixture was allowed to 
stand, completely. guarded from the light, during 30 or 40 
‘minutes, or even longer, and the residue was expeditiously 
_washed with hquid potash, and a.small portion again assayed, 
to ascertain that the action of the chlorine was complete. . The 
spécific gravity of the washed gas. was then carefully taken, that 
of the entire gas having been previously determined: and the 
results of its combustion with oxygen examined, and compared. 
with those of the gas.in its original ‘state. : 
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. Anpkteinieg this .gas.at diferont.times, J. used the samp ki 
of whee nik which bal & 


Dad been heated, a. httle below yte boii 
. pojat,dunag twa hour, jn. ogder 40 depnive it. of water; «Dhex 
. was. admitied by. drop aio an igeited jrow,tabe filled wvithsfrag- 
ments af. broken crugibi¢e. and me differgace, that: Liem awene 
. of, sxigted;in the carqupatences under; whieh. the decomposition 
was, elected, sxcept.that the, degrea of heat’ was :putpdsely 
lowgred .in | the, latter:, progesses,... tll that temperatnue..was 
_ attained, which , was barely adequate to the, rodaction; of gas. 
_ The pil gn procured fom London, I obtained through she:kimd- 
ness of Wi. ichard Phillips. It had been repared fromicod — 
,oil,.at the manufactory. of Messrs. John and. Philip ‘Taylos, -and 
-havigg been conxeypd to Manchester. in. bottles accurately stop. 
, pened. aad. tied over -with,p double fold of, bladder, -i¢. wag found 
“not ta have acquired any admixture with atmospheric air, - Che 
results are contained in. the following table, in which the exprea- 
sion-entiye gas is applied to the gas precisely as it came over, 
exeept,that the-earboniec-acid -had’ been removéd by: liquid pot. 
‘ash, applied: in the smallest quantity and -with the'least agitation 
. thatiwese-udequate 40 the Ct. - of OF. ti : 
-Ta31x. L-rConteinings the Results, of. Experiments on the: Gas 
- wae reer ae ie from, Whee. rr, 
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| | a iy on woo ' 100 vols. , , 200 vols. _ | 
.No. of Ex-. . 100 vols. lose|. take | - give , ; -| take .Ligive> 
jériment, 'S8Gt V4 17 chlorine, | ox . |carb. ac.|SPec Grav.) aS 
__Po nk Pee palmar a a ae 78 ; b z a cen gan ° i20 ped, a6 
1 : ‘, 1 °4045 qd. 0. Br. ‘MG ST. GE. } . £iOF Bd $ 46° 
2 -" ope Pee : i ay 178 if, 100 7 SA40D ‘ | . ‘4 58 ary 
re T58 | ” 5 220 130 -6160 145 | . BB. 
4-(hondony- 96 }) sh |- 960 |- 158 | -6060° | 188: | oF 
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- Fron'the foregoing table- it appears; that the eas. obtained 
at different times from oil of the same quality is far from being 
‘of uniform .composition, ‘and that. great differences, as .to its. 
. specific. gravity. and. chemical. properties, are occasioned, by thre 
temperature: at whieh it 1s. produced. . So far'as my éxperrence 
goes, no temperature short of ignition is sufficient for the decom- 
position of oil into permanent combustible gases; but the lower 
the heat that is employed, provided it be adequate to the effect, 
the heavier and more combustible is the gas, and the better 
suited to artificial illumination. 3 

From the experiments which I published in 1805, and which 
were made on a single specimen of oil gas, I was led to consider ° 
it as constituted of one volume of. olefiant gas with seven 
volumes of mixed gases, of which the greatest part was carbu= 
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retted hydrogen.. Mr. Dalton has sinee favoured me with a 
specimen of oil gas prepared by himself, which contained in 100 

, 40 of a gus condensible by chicrme ; and it appeats from 

“$be table that oi! gas, manufactured ‘on the large scale, may ; 

igontain in 100 parts, 38 parts of a pas similarly characterized. 

-¥t is: not improbable indeed that ‘by a ‘temperature curefatty 

ated, the whole of the aériform fluids'may be obtdined from 

a, of saoh quality as to ‘be entirely condensible by chlorme ; 

vand ‘fromthe great superiority of the light which such a 

-would afferd, and the reduction that might: be ‘effected in the 

capacity of the gasometers, the: discovery of a mode of produc- 
dng it in ‘tis state, would ‘be an important ptactical improve~ 

ment. + | 7 
| - ‘Phe foferénces respecting the nature of the gas from oil, T 

-goverve till after the account of the experiments on coal gas, a& 

lithe same remarks, with some slight modifications, will apply to 


Experiments on the Gas from Coal. 


‘The numegraus experiments and observations on the gas from. 
coal, which I have already published, eppear to mo te preclude 
the necessity of Going much into the subject on this oceanioa, 
What I have lately had in view, has been to render the analyaia 
ofthis gas more complete, by.a careful examination: of that:por- 
tion of it which remaine after the action of chlorine. The gas, 
submitted to these recent experiments, was prepared from Wi 
cansel, at the manufactory of Messrs. Phehps and Lee. It was 
colleeted from an opening: m a pipe between the retort and the 
tar-pit, generally about an hour after the commencement of the 
distallation, except in the instance of the gas No.4, which was 
taken five hours, and No. 5, which was taken 10. hours from 
that period. Before using it, the carbonic acid and sulphuretted 
hydrogen, which were always present in the early products, 
were separated by careful ablution:with liquid. potash. Aa the 
gas No. 5, was not at all diminished by chiorine, it was 
-obviously unnecessary te examine it.in any but ite entre state. 
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Tanne L.—Lontaining the Results. _peperimonts tsiom We Gas 
; "8 eined from Coot | - 





; Take |Give cer.| Loss ay | Take [Gi 
Experiment. /Sp. Grav. oxyg. | acid. | chlo soy Sp. Grav. Ve CAly 




















oxyg. | acid. 
1 650 217 . 128 - 18 B18 178 02. 
3 620 194 106 12 527 160 82 
3 630 | 196 108 12 535 148 G0 
- 4 $00 166 93 7 450 140 15 
5 845 18 30 0 


Inferences respecting the Composition of that Part-of the Gases 
‘Coal and from Oil, whichis not condensible by the Action 
of Chlorine. . a, 
‘ The analytical experiments, which I have desciibed on thie 
actién of chilorine on artificial mixtures of olefiant with hydrogen 
and carburetted hydrogen gases, afford no room for doubt that 
by that agent the quantity of olefiant ps in any mixture of these 
gases may be accurately determined. “We are not, ‘however, 
acqyainted with any chemical agent, either liquid or aériform, 
which, from a mixture of hydrogen, carburetted hydrogen, and 
carbonic oxide, is capable of separating one of those gases, 
leavirig the others in their orginal state and quantity.* The 
only method at present known of determining the composition 
of such a mixture is by firing it with oxygen gas, and, from the 
phenomena and results of the process, deducing the proportion 
of ita ingredients. In drawing conclusions of this kind, it is 
necessary to have distinctly in view the properties of: those 
es in their separate state. The following Table contains an 
abstract of their leading characters, which will be found ve 
useful in such investigations. Though not strictly necessary, 
have included olefiant gas, in order to render the Table more 
complete. : 


Tasxe II] —Esxhsbiting the characteristic Properties of different 
- combustible Gases. — 











Names of gases ir 1000.| quire oxygen. firing. produced. 
Olefiant gas. ........| °970 300 400 200 = 4 200 
hydrogen; . °556 200. 300 200 =} 100 
B seeeeee 069 50 150 150=4 0 
Carbonic oxide ...... ‘972 1 50 150 50=3 100° 


* Ihave not found that chlorine can be employed with any success in analyzing such 
mixtures ; for when placed in contaet with two or more of those gases, and exposed te 
light, it does riot act upon one exclusively, but upon all that compose the mixture: 
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Ag an illustration of the method of investigatipg the propor- 
tions of mixtures of the three last gases, we may take the 
instance of a mixed gas, free from olefiant gas, of specific gra- 
vity 534, of which 100 volumes consume 110 of oxygen, -and 
afford ‘70 of carbonic acid, the diminution of the whole 210 after 
firing being 140 volumes. Now it must be obvious from inspec- 
tion of the Table, that the 70 parts of carbonic acid cannot all 
have resulted from the combustion of carburetted hydrogen, 
since, for the saturation of 70 measures of that gas, 140 of oxy- 
gen would have been required, whereas only 110 have been 
ded, We may, therefore, safely infer the presence of car- 
bonic oxide, a gas which, by combustion, gives its own volume of 
carbonic acid, with the expenditure of only half its volume. of. 
oxygen. The specific gravity of the specimen being lower than 
that of carburetted hydrogen, indicates algo an admixture of 
staple hydrogen gas; and.of this the proportion must necessa- 
rily be considerable, to countervail the weight of the h 
garbonic oxide. The following proportions of the three gases 
will be found to coincide with the properties of the mixture. — 


Consume ox. Give carb. ac. Dam by 


; fring 
40-vols. of carb. hydrogen... 80 ...... 40 ...... 80 . 
30 vols. of carb. oxide teccnee 15 ...... 30 ay 16 . 
30 vols. of hydrogen gas..... 15 ...... 0 ...... 46 

To 110 70° ~=—«140 


. No reliance, however, can be placed on the accuracy of such 
astimetes, unlesa the specific gravity of the specimen agrees 
with that of the hypothetical mixture, as deduced from the 
proportion of its ingredients, But when this coincidence takes 
place, we bave all the evidence, which the subject at present 
edmits, of the neture of the mixture; and as this agreement 
between experiment and calculation was found to take place 
very nearly in all the inetances comprehended in the two fol- 
lowing Tables, we may consider the numbers composing them, 
es expressing, with sufficient exactness, the relative proportion 
of different in the residues of oil and coal gas left by the 
action of chlorine. 


TaBLe IV.—Showing the Composition of 100 Volumes of the Gas 
remaining after the Action af Chiorine on Oil Gas. 

Rep. —-Aaote. Carb. hydr, Carb. oxide. —“Hydr. ges. ‘Total. | 

| eoecee 7 esecen 30 cl ecce 15 eeeene 48 ..... 100 . 
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TasLe V.—Showing the Composition of 100 Volumes of the Gas 

remaining after the Actson of Chlorine on Coal Gas... 

’ Exper. — Atote. Carb. bydr, Cath. oxide. Bydr.gus. Total, ~ 
1 .... 15.... 945 °.... 4.... 0 .... 100 
2.... 6 «6... 82 .... 2 .... 10 .... 100 

3 .... 2 «26. 66 .... 14 .... 18 .... 100 - 

(4.4... 5 .... 60 .... 12 .... 23 .... 100. 

5 ....10 .... 207 .... 10 .... 60 .... 100 _ 


It appears from the two foregoing Tables, that the portion of 
oil gas and coal gas, which is not condensible by chlorine, “is 
in every case a mixed gas, consisting in most instances of car- 
buretted hydrogen, carbonic oxide, and hydrogen, with 2 litfle 
azote, part of which may be traced to the impurity of the chio- 
rine. In the best specimens of oil gas, the carbonic oxide is n 

ter proportion than in the best kinds of gas from coal, and 
carburetted hydrogen is most abundant in the latter gas. 
This, however, is more than compensated, so far-as -theirillomi- 
nating power is concerned, by the greater richness of the acriform 
roducts of:oil in that denser species of gas, which is separable 
by chlorine. The proportion of hydrogen, both in oil gag and 
coal gas, appears to increase as they are formed at a higher 
temperature, and is always greatest in the latter portions ‘of the 
gas from coal. But no instance has ever occurred to me of a 
gas obtained from oil or from coal, which, after the action of . 
chlorine upon it with the exclusion of light, presented a resi- 
duum at all approaching to simple hydrogen gas; nor-do I. 
believe that such a gas can be generated under any cireuse~ 
stances of temperature, by which the decomposition of coal-er 
of oil is capable of being effected. : 


Inferences respecting the Composition of that Part of the Gas 
from Ceal and Oil, which ts condensed by Contact with 
' Chlorine. * 


_ When given volume of 2 mixture of olefiant and carburetted 
hydrogen gases is fired with oxygen, and an equal volume of 
e same mixture is first deprived of olefiant gas by the action 
of chlorine, and then fired with oxygen, it :must necessariky 
happen that the excess of oxygen spent in the first combustion, 
above that consumed in the second, will be three times the 
‘volume of the olefiant gas, and that the. excess of carbonic acid 
formed in the first experiment above that generated in the 
second, will be double the volume of. the olefiant gas...:A 
remarkable anomaly, however, was, during the last summer, 
observed by Mr. Dalton in the results of the combustion of 4 
quantity of gas, which he had himself prepared from oil. One 
volume was found to consume three volumes of oxygen, to 
yield little short of two volumes of carbonic acid, in those 
- - . N . ' 
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respects agreeing nearly with olefiant’ gas ; but when mingled 
with more than the requisite proportion of chlorine, it was not, 
as olefiant gas would have been, entirely condensed, but suf-_ . 
fered a diminution of only four-tenths of its bulk, the remaining _ 
six-tenths, after being freed from the redundant chlorine, agree- 
ing in its properties with carburetted hydrogen. For example, 
10 volumes of this gas (containing four of gas condensible by 
chlorine and 6 of carburetted hydrogen) consumed 30 volumes 
of oxygen, and gave 18 of carbonic acid. But of the oxygen, 
12 volumes are due to the 6 of carburetted hydrogen, leaving 
18 volumes for the combustion of the four volumes of gas con- 
densible by chlorine, which is in the proportion of 4: to 1. Of 
the:18 volumes of carbonic acid, also, 6 may be traced to the 
combustion of the carburetted hydrogen, leaving 12 volumes as 
the product of four of the condensible gas, or in the propartion 
of 3 to 1. The portion of gas, condensed by the action of chlo- 
rine, presents, therefore, ecided differences from olefiant gas, 
in requiring not three only, but 44 volumes of oxygen for com- 
-bustion, and in affording 3, instead of 2 volumes of carbonic 
‘acid. Nearly the same relation of the oxygen consumed, and’ 
carbonic acid produced, to that part of the gases from coal and 
oil which is condensible by chlorine, existed also not only in 
-other experiments of Mr. Dalton, but in all those which I have 
myself made. The proportions I have found to vary in different 
_ eases from.4} to 5 volumes of oxygen, and from 2} to3 volumes 
. of carbonic acid for each volume of the condensible gas. 
.~ On comparing also the specific gravity of the gases from coab 
. and oil, as ascertained by experiment, with that which ought to 
result from mixtures of the residue left by chlorine, with such a 
. proportion of olefiant gas as is deducible from analysis, I have 
‘invariably found that the real specific gravity has considerably 
exceeded the estimated. For instance, the London oil gas was 
‘composed of 38 volumes of a gas condensible by chlorine, and 
. 62 volumes of mixed gases not characterized by that property, 
‘and having the specific gravity ‘606. But 62 volumes of gas, 
of specific gravity ‘606, mixed with 38 volumes of olefiant gas, 
of specific previty ‘970, should give'a mixture of the specific 
. gravity °754, instead of 906, which was the actual specific gra- 
vity of the entire oil gas. It will be found on calculation that 
. the 38 volumes of gas, in order to make up the real specific 
gravity of the oil gas, must have had the specific gravity of 1°4 
very nearly. This is the highest number that is deducible from 
my experiments for the specific gravity of that portion of oil gas 
- or coal gas, which is condensed by the action of chlorine. In 
- other instances, it varied from that number down to 1°2, but in 
every case its weight surpassed that of common air. : 
‘-* Tt is-evident from these facts that the aeriform ingredient of 
oil gas and.coal gas, which is reducible to a liquid form by 
chlorine, 1s-not identical with the olefiant gas obtained by the 
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‘action of sulphuric acid: on alcohol; but considérably exceeds 
that gas in specific gravity and combustibility. Two views may 
be taken of its nature; for it may either be a gas suz generis, 
hitherto unknown, and -onstituted. of hydrogen and charcoal ia 
different proportions from those composing any known com- 
pound of those elements ;—or it may be merely the vapour of & 

ighly volatile oil, mingled in various proportions with olefiant 

as, carburetted hydrogen, and the other combustible gases. 

f these two opinions, Mr. Dalton is inclined te the first, con- 

sidering it as supported by the fact that ol gas, or coal -gas, 
may be passed through water, without being deprived of the 
Ingredient in question; and that this anomalous elastic fluid is 
absorbed by agitation with water, and again expelled by heat or 
other gases, unchanged as to its chemical properties, as we have 
both satisfied ourselves by repeated experiments. On the other 
hand, I have found that hydrogen gas, by remaining several 
days in narrow tubes in contact with fluid naphtha, acquires the 
property of being affected by chlorine precisely as H it were 
mixed with a small proportion of olefiant gas; and I am informed 
by Dr. Hope, that oil gas, when forcibly compressed in Gordon’s 
portable gas lamp, deposits a portion of a highly volatile essen- 
tial oil. e smell also of the liquid which is condensed on the 
inner surface of a glass receiver, in which oil gas or coal gas 
has been mixed with chlorine, denotes the presence of chlortc 
ether, evidently however mingled with the odour of some other 
fluid, which seems to me to bear most resemblance to that of 
spirit of turpentine. This part of the subject is well worthy of 
further investigation ; but having devoted to the inquiry all the 
leisure which Tam now able to command, I must remain satis- 
fied at present with such conclusions as are safely deductible 
from the foregoing investigation. These may be briefly recapi- 
tulated as follows: _ 
: 1, That carburetted hydrogen gas must still be considered 
as a distinct species, requiring for the perfect combustion of 
each volume two volumes of oxygen, and affording one volume 
‘of carbonic acid; and that if olefiant gas be considered as con- 
_ stituted of one atom of charcoal united with one atom of hydro- 
‘gen, carburetted hydrogen must consist of one atom of charcoal 
in combination with two atoms of hydrogen. 

2. That there is a marked distinction between the action of 
chlorine on olefiant gas (which, in certain proportions, is entirely 
independent of the presence of light, and is attended with the 
speedy condensation of the two gases into chloric ether), and: - 
its relation to hydrogen, carburetted hydrogen, and carbonic 
oxide gases, on all which it is inefficient, provided light be per- 
fectly excluded from the mixture. ns 

3. That since chlorine, under these circumstances, condenses 
olefiant gas without acting on the other three gases, it may be 
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avaployed in the correct separation of the former from one or . 
amore of the three latter. 

_ 4, That the s evolved by heat from coal and from oil, 

though extremely uncertain as to the proportions of their ingre- 

dients, consist essentially of carburetted hydrogen, with vanable 

proportions of hydrogen and carbonic oxide: and that they owe, 

moreover, much of their illuminating power to an elastic fluid, 

which resembles olefiant gas in the property of being speedily 

sondensed by chlorine. 

__ 6. That the portion of oil gas and coal gas, which chlorine 

thus converts into a liquid form, does not precisely agree with 

olefiant gas in its other properties ; but requires, for the combus- 

tion of each volume, nearly two volumes of oxygen more than 

ere sufficient for saturating one volume of olefiant gas, and 

affords one additional volume of carbonic acid. It is probably, 

therefore, either a mixture of olefiant gas with a heavier and 
more combustible gas or vapour, or a new gas sui generis, con- 

sisting of hydrogen and charcoal, in proportions that remain to 

be determined. 

| Manchester, Jan. 1821. 
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Articue III. 


On the Production of Colours by Mechanical Division, 
; By Mr. J. P. Charlton. 


7 ' (To the Editor of the Annals of Philosophy.) 

SIR, : 

' In the course of some experiments upon enamel colours, [ 
have been led to observe a fact which you may, perhaps, think 
worth insertion in your Aznals, as it 1s contrary to the state- 
ments of approved chemical works, and as it must, I think, be 
considered a remarkable instance of a complete change of colour 
produced merely by mechanical comminution : the fact to which 
{ allude is, that oxygenation is not essential to the rose colour 
which gold imparts to enamels. 

It has long been known that silver has the property of staining 
glass an opaque blue or green, when viewed by retlected light, 
which becomes a fine transparent orange colour, when viewed 
by transmitted light, a property generally attributed to the oxide, 
but which I have found to belong. equally to metallic silver, 
which, when fired alone in contact with glass, is quite as effec- 
tual as all the other preparations of it. From the above and some 
other circumstances, 1 was led to suspect that the case might 
be the same with respect to gold. Accordingly, I ground toge- 
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ther one part of metalfic gold with 20 parts of common enamel- 
lers’ flux, and obtained a rose-coloured enamel without the 
slightest metallic appearance. The gold wus easily ground as it 
was in that friable state, to which it 1s redaced by some process 
with which 1 am unacquainted, and now commonly sold by the 
refiners. As the above experiment shows that metallic gold is 
capable of imparting a rose colour, it is natural to conclude that ' 
in all other cases, the colour is m realty owing, not to the 
oxide, as usually stated, bat to metallic gold ma state of minute 
subdivision. 7 . 
: The above result inclined me to form the same inference, with 
respect to the enamel colours which may be obtained from 
ina, and to suspect that the beaatiful black * described by 
r. Cooper in the Journal of the Royal Institution, No. V.is, ia. 
fact, owing to minutely. divided ‘platina in. the metallic state. [, 
therefore, mixed three of-flux with one part of the 
black powder, described in the same paper, as @ hydrate of pla- 
tina, in the hopes of producing the same rich black colour, bat I 
obtained only an enamel of a dark grey colour much like plum 
bago. This result was certainly contrary to my expectation, and 
would lead to the conclusion that oxygenation of the plata is 
necessary to produce a fine black, but I do not think the expe- 
riment decisive, and hope that further trials will enable me to 
speak with more certainty. Iam, Sir, : 
Your most obedient servant, 
J. P. Cuaattor. 


a 
ARTICLE IV. 


| On the Lacerta Gigantea of the Ancient World. . 
By S. T. Von Sommering.+ (With a Plate.) 


| [This paper was recommended to the Editor’s notice, and lent 
to him for translation, by his friend Mr. Parkinson, author of the 
* Organic Remains.”] 


Bavakia, a country which possesses such a number of the 
finest remains of a former world, is now able to show also those 
of that wonderful monster, of which hitherto no traces haye been 
discovered, except in the environs of Maestricht and Vicenza, 
the same animal concerning which, in 1812, Cuvier } said, “La 


* The dame black enamel may be obtained by bbdiling insoluble muriate with caustis 


otexh, | 
: + Read June 25, 1916, at the Royal Academy of Sciences. 

_,£ Recherches sur les Ossemens Fossiles de Quadrupedes, tom. iv. Paris, 1812. 
Pef. p. 5. See aleo my treatise on the Crocodilus Priscus, or the Gavial of Antiquity, 
4s the Meneire of the Reyal Academy of Sciences, Sect. 31 and 22. 
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detestnination :precise du fameux ‘animal de Maestricht news: 
paroit surtout aussi remarquable:pour la théorie des-loix zoolo~\ 
iquee. que: pour Vhistoire du globe.” : 
loping that this novel fact, with which we:have become 
wanted by means of the contents of the present stone blocks,. 
the most incontrovertible documents from the archives of a former: 
world, will prove not unworthy the attention of the Royal Aca- 
demy of Saiences, I have the honour of submitting to its notice: 
the specimens themselves, and likewise. drawings of them:on the: 
same scale as the originals. And I have been the more encou-: 
mged to give this accompanimentto my Treatise on the Crocodilus 
Prscus, by the flattering approbation: which my : colleagues~ 
bestowed on.that essay. For the. specimens themselves, I am: 
iadebted to the politeness and liberality of Count J. Ad. Reisach. 
. Aa far as-I have been able to ascertain, they were discovered 
ia one of the Bohn Ore (Bohnerz) mines of the Meulenhard, near. 
Deiting, in the district of Manheim, the same in which the Cro- 
godilus Priscus was found. Their bed was about 10 feet below: 
the surface ; consequently more than double.the depth: of that of 
thejatteranmal. - oe 
: At is auceedingly to be regretted that the blocks of stone con 
tawming these, and probably separated from. each other: many: 
centuries ago, were not only broken ingo several pieces of diffar- 
ent bulk, but that many of them were completely destroyed :. 
for, when by a.portion of the stone accidentally breaking off and 
exposing some of the teeth, the discovery was first made, it was 
too late to recover from out of the mass the five or six other 
pieces belonging to it, and already thrown away. 
- Actual inspection convinces us, however, that all these bones 
must have belonged to the skeleton of the same individual, since 
the greater part of the stones fitted to each other, and the bones 
“adhering to them corresponded both as to configuration and pro- 
ortion. —_ 
P As the examination of fossil bones had always been one of my 
favourite pursuits, I did not rest until I had caused the stope.to 
be removed from these fragments, as far as it was possible to do 
#0 without injuring the bones themselves, and thus reduced them 
to that intelligible state in which they now appear. _—ss. 
.. ‘Owing'to the softness of the marly mass jn which they were 
jncorporated, not so hard as chalk, this was effected with incom- 
parably less labour, .ang risk of injury, than attended the disce- 
very of the crocodile found in-the same district, bpt pot at the 
same distance from the surface of the earth. For whereas the 
substance, in which the latter was buried, required to be removed - 
-by the chissel and hammer, that encrusting these fragments was 
so tender that it could be scraped away with a knife. It: was 
.anly the portions of the pea: iron ore. (eisenbohmerz) adhering in 
vsome places very strongly to the hones, that required. great paints 
‘and extreme caution {o separate them ;; and after: all: it was 
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mevessary to leave them remaining in some parts where it woutd. 
have been impossible to detach them without inevitable injury to 
the bone. herever such a lump of iron ore had adhered; 
there afterwards remained a dark, rusty-coloured mark. 1 found 
no ‘appearance of there having been any similar lumps in the 
‘containing the skeleton of the crocodile. . 
This soft chalky mari, in consequence of @ mixture of lighter 
or darker iron ochre, of a yellowish white hue, is besides folrated. 
in ‘the manner of slate, and exceedingly easy to break. Here 
and there may be discerned, in addition to the lumps of iron ore,’ 
pieces of greyish quartz. Everywhere too might be discerned 
fime scales of not more than one Ime in their greater diameter; 
that must have belonged either to fish; or, perhaps, to the animal 
itdelf::. Similar scales‘are to be found in great abundance in the 
chalky marly slate of the Meulenhard—a circunietance, which I 
have ascertained by examination on the very spot.- Besides 
these,:theve isin one place the entire mpression of a flat, radiated 
ammonite, between three and four inches large, and the greyrsit 
bhue remains ofashedl. =. mh Sg 
The. bones themselves, which are, correctly speaking, tather 
calcined than petrified, have a general rese ce in colour and 
gonsistence to these of the crocodilus priscus; and are plainly 
enough distingnishable as well by their darker hwe (either a red- 
dish-grey, or.reddish-brown), and by their closer, firmer, ‘and 
harder texture (notwithstanding their friability), from the mazly 
mass, which is of a lighter colour, and more soft. - Not the 
benes of the head; but still more those of: the pelvis the 
thighs, are dyed of a dark brown by the iron ore, which 
hed adhered to them. The enamel of the teeth, which is brown, 
smooth, and shining, appears to be more compact than any othee 
part, and in these respects bears a striking resemblance to.that 
‘en the fossil teeth of the shark, or of the glossopetre.- . 


ae Head. , 

«* Notwithstanding that the fragment of the head appears ‘te 
dave been forcibly compressed so as to be flattened, and to have 
ats parts thrust from their natural position, itis nevertheless not 
only evidently‘ in better preservation, but more entire than any 
portion which I have yet seen of the head of the Maestricht 
-animal. - In none of those fragments, at least none that have as’ 
-yet been engraved, do we'see both the nght and left sides of the 
face or facial parts.of the.skull ; in none are there any remams of 
the ‘upper jaw ; in none do the upper and under jaw corre 
.wo' completely. with each- other.; 1 none’is there: discernible ap 
‘derge a portion of the snoat and of the forehead above the 
BYES, a 
~Phis hore perfect preservation ‘of :the parts of the face in this 
esmbjert enables. ux to -uscertajn with greater precision the class 
sef-animals.to. which this dread bears the-most resemblance. *For 
on considering the heads of the different species of the lizard 
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‘trabe;.% a principally the fore pant of the head thet charac- 
terizas the varieties. occurring among them, as in the hinder part 
the general resemblance is less diversified. . ; 
.. 14 1s owing to this striking difference in the face that we can 
distinguish at first sight the head of the gavial from that of the 
crocodile, and these again from those of the gecko, the iguan, 
the stellio, and the draco; not only in a fresh and unprepared 
state, buat still more plainly in the skeleton. Thus it is princ® 
pally in. the parts forming the face that we perceive the most 
ded difference between the scull of the lacerta monitor, tupi- 
nembis, draco, and stellio. Similar differences in these parts 
are to be discerned in Camper’s admirable plates of the of 
the tupmambis, tequixin, and iguen.* : 
Simce, therefore, it is the faczes that principally shows the 
resemblance, or the difference between the various species of 
Inards; and as fortunately the greater part of this is here pre- 
served so as to be plainly distinguishable; for whatever imper- 
faction there happens to be on one. side.is.suppled by the exist 
ence of the corresponding parts on the other side, it becomes 
Jews difficult-for us to compare these lacerta of the former world 
with those of the present one. . ' 
Aanong: all the varieties. with which | am acquainted, I find 
that, except with regard to size, the factes of our lacerta 
beats the greatest resemblance to that of the lacerta monitor. 
This resemblance is most obvious on the left side (Pl. VIII +), 
fig. 2, where, on comparing them, we find an evident analogy m 
the conical form of the upper jaw ; the hollow of-the eye 
equally large in proportion; an equally large cheekbone; 
the same furrow, or slight hollow, between.the bones of the nose, 
anda similarly shaped under jaw. 
Judging from the seull of a lacerta monitor now before me, and. 
iikewise from the plate of an iguan by Fischer,} or that of a large 
teguixin by Camper,§ I am of opinion that not only the entire 
intermaxillary bone is wanting, but also a portion of the right 
and left. upper jaw. This part, which is also deficient in most of 
the plates of the Maestricht animal,.as well as the incisores teeth 
belonging to it, can be restored from the representation given by 
Camper, || who possesses a natural specimen. __ 


Teeth. 


“Tf the teéth in our animal be compared with those of the 
lacerta monitor, a striking difference will be eviderit; for 
‘although the manner in which they are fixed into the jaw, and 
‘aiso that of their arrangement appear to be similar, their form 


_.# Annales du Museum, & Paris, tom, xix. Pl. 11, fig.-5, 6, 8, fig. B, Sige Cy ---" 
i> Thig Plate has been reduced. Ed. 1 88 on e > Bee 
.¢£ orien different Forme of the intermaxillary Bones of Animals, Leipsig, 1808, 
tab. iii. = 8. - . ; . . ' 
§ Annales du Museum d’ Hist. Nat. a Paris, tom. xix. 1812, PI. Pl. fig.& 2 -. 
- f Thid. fig. 8. - : Le 
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3s obviously unlike. ‘No tooth, for instance, has = crown termi» 
nating in several points, as is the case with almost every:one of 
the lacerta monitor, but-each adheres to the jaws by e swelling, 
‘rounded root, has a pyramidal top somewhat inchned fore 
wards, and is coated with a brownish enamel. The root or 
kernel of these teeth differ as well by their less dark, bright grey 
colour, as by their greater thickness, not only from the substance’ 
of all the other bones, but even from ‘that of the jaw. 
. The top, which is covered with a brown, dark, porcelain spe. 
_ ciés of enamel, has almost the appearance of a dagger. ‘The 
exterior surface of this part of the tooth is divided from the nzer 
one by a dark, sharp, jagged edge (almost the same as‘in the 
lossopeter); and is not only less convex than the nner surfaces, 
gut has moreover obtuse-angled facettes in its longitudinal direc- 
tion. In order to exhibit this more distinctly, 1 have given'a 
maonified representation of the best preserved of these teeth 
both the external face, fig. 4; and a section through it, fig. 7. - 
In both the sculls of tupinambis, with which I have beea 
favoured by the kindness of Prof. Schneider, of Breslaw, I find 
similarly formed teeth, only in these the dark jagped angles aze 
not easily discernible without a magnifying glass. This resem« 
blance between the teeth of our unknown animal and these of 
ths tupinambis warrants us in assigning it to the genus lacertes. 
- As far as I ean form an opinion from the teeth of the Maem 
tricht animal;* from those which I formerly. possessed myself, 
afterwards given to M. Ebell, of Bremen; ard from others of 
them which I saw in the possession of my distmguighed teacher, 
Petrus Camper ;+—from his masterly representations of the same, 
-~from those in the works of his son Adrian Camper,} Faujas St. 
Fond,§ or Cuvier,|| the teeth of our incognitum bear the moat 


* In speaking of the Maestricht animal, Cuvier terms this solid part’of the tooth net 
the root but the kernel (noyau).—(Ann. du Mus. tom. xii. p. 156.) 

+ This eminent naturalist gave a most admirable representation of the teeth of the 
Maestricht animal, of the natural size, in the Phil. Trans. 1786, vol. 76, Pl. 15 and 
16, p. 446, which has been well copied in his smaller pieces in Heracle’s translation, 
and also copied, but, less accurately, in ‘“* Les Cuvres de M. Camper, Paria, -1803, 
fol. Pl. 6 and 7. A better plate of the same subject, though not even this is sufficiently 
abcurate, has been given by Faujas St. Fond, Hist. de la Montaigne de St. Pierre, &c. 
Paris, 1799, Pl. 6. _ 

$ Journal de Physique, An. ix. 1800, tom. 51, p. 278, Pl. land2. The size is 
less than half the natural dimensions. ‘The hindmost tooth, Pl. 2, fig. 6, is the best 
drawn of all. 

- § Histoire Nat. de la Montagne de St. Pierre & Mnestricht, Paris, 1790; aléo in hia 
Essai de Geologie, Paris, 1805, Pl. 7. In Pl. 4 and 5, of his Hist. dela Mont. where. 
more than a dozen teeth are exhibited, hardly any one of them is accurately repre- 
sented. Even in that marked cc, in Pl. 49, the root is separated too suddenly from 
fe Upper part, and, im most instances, the tecth have the appearance of projecting up 
from, the root as if out of a distinct case. The best representation he has given is Pl. 50, 
fig 1, yet nothing is to be observed of the jagged edge, which is so much the more 

inazy as in the very. same plate he has exhibited it very beautifully in the teeth 

of the shark (equalus), Pl, 18, fig. 1 and 9, and as Camper’s figure must have pointed it 
out to hits. an : ae : 
{| Ann, du Mus. d’Hist. Nat. tom. xii. Pl. 19, where the teeth of the Maestricht 
animgl appeat as if the root was contracted just at the commencement of the uppet 
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complete resemblance to those of tle animals discovered at 
Maestricht. and Vicenza. ) 

Of such teeth, there are seven on the right side, in the upper 
jaw belonging to our animal; and at least fourteen on the left side. 

n the under jaw, there are only five on the nght and six on the 
left ; these too are not allin equally good preservation, some of 
them being broken. 

There being the evident remains of three teeth in the little 

ent marked fig. 3, which, in all probability, belonged to 
the left side of the upper jaw, we may reasonably conjecture that 
the animal had certainly more than 17 teeth in this jaw. . 

The teeth appear smaller in front than in the imtermedtate 
parts from whence again they gradually deerease as they pro- 
ceed towards the extremities, so that the most backward teeth 
are fess than any of the others. . 

Besides the two fragments belonging to the head ; namely, the 
larger one in fig. 1 and 2, and the lesser represented im fig. 3, 
there is another of a middling size, which apparently belongs to 
the palate, but could not be engraved on account of its indis- 
tinctness and imperfect state. ; 

The night side portion of the under jaw of the Maestricht 
‘animal, as given by Faujas St. Fond (Pl. L), which is apparently 
very perfect, exhibits 14 teeth nearly regularly increasing in size ~ 
as they recede from the front, so that the foremost teeth are the 
smallest, and the hindermost the largest.. Judging not only 
from this, but even from the 14 teeth in the left side of the upper 
jew belonging to our fragment, more than half of the under jaw 
38 wanting in our fragment. 

The palate teeth which are to be seen in the Maestricht animal, 
and which are so important towards characterizing the animal, 
appear either to be wanting, as do likewise the bones of the 
palate, or to be still buried up among the rubbish that could not 
easily be removed. 


Vertebre. 


Nineteen of the vertebree are very evident, fig. 8 and 10, and 
of two others, fig. 8, there are perceptible traces or im- 
pressions. _ ' 
Fight of these vertebre, fig. 8, part of which belong to the 
back, and part to the loins, appear, notwithstanding their distor- 
‘tion, to be arranged as they were in the living animal. Their 
lateral rOcesscs, which are of considerable size, are very distin- 
uishable. 
6 The ‘ninth of these, fig. 9, as likewise the two of which onl 
the traces are perceptible (p p), appear to belong to the loins and 
pelvis, as do the other three, marked q q q, to the tail, both on 
-account of their situation (behind the bones of the pelvis, and 
‘below those of the thigh), and of their flat form. _ 
Five other vertebra found in a separate mass of stone seem 
to have belonged to the foremost part of the backbone. Yet as 


ap. 
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this: fragment does not exactly correspond: with the rest.of the 


bones, [ dare not pronounce this to be decidedly the case. 

As far as can be ascertained, these vertebre are concave both 
before and behind, and not, as Cuvier observes those’ of the 
sauria and ophidia to be, viz. concave in front, and convex behind. 
Jn dimensions, all these vertebree appear to be proportioned to 
the head, and the complete resemblance which they bear to each 
other in form, size, junction, processes, substance, &e. seem to 
prove that the five discovered in a separate stone belong to the 
same individual as the other fourteen. . 


| ; Ribs. 
More than 30 of. the ribs are discernible. The larger ones are 
for the most part displaced, and lying along the spine, and at 


the same time partly bruised. and broken off. The binder and 
lesser ones lie scattered at some.distance from the spine. 
SO Pelvis. 

Among the bones of the pelvis, which are likewise removed from 
their situation, the two share bones, as likewise the os ischii, on 
the right side, are perfectly entire ; but of the right hip bone there 


ib 


is.only a part remaining. . 
Thigh Bones. 


_, Of the night and also of the left thigh bone, there is only the 
upper half. Whether some fragments found close to those 
belonged to the cross bone, is now exceedingly difficult to deter- 
mine on account of their imperfect state. 

Besides these remains of bones, there are to be perceived not 
‘only in the single stones, but every where throughout the entire 
mass, small, delicate, and, for the most part, roundish scales, yet 
not resembling those that have formed themselves so abundantly 
‘ground the fossil gavialin my possession. ; 


On comparing the present considerable fragment of the head 
of our animal, fig. 1 and 2, with those belonging to the cele- 
brated one discovered at Maestricht, and now deposited in the 
Museum at Paris, the most remarkable of any, and on that 
very account already engraved ten* different times, we not only 


~~ The first engraving is a coarsely executed print in Les Dons de la Nature par 
uchoz. 
. The second, hardly at all superior to the preceding, is in the Magazin Encyclofedique, 
tom. vi. p..34. . 
The third, which, as well as all the others, with the exception ofthe seventh, I have 
before me, is in Faujas St. Fond. Hist. de la Montagne de St. Pierre, Pl. 4. 
The fourth, in the same work, Pl.4. Cuvier says of this, that it is “tres belle, 
_joais mal terminée dans le haut.” ; 
The fifth is only the preceding on a reduced scale in Faujas St. Fond’s Essais de Geo- 
_ logié, tom. 1, Pl. 8, on an octavo leaf, where the teeth are represented disproportionably 
thiek. 


The sixth is the elegant little vignette serving as a head-piece in St. Fond’s Hist. de 
la Mont. St. Pierre. 7 _ 
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discover the most striking resemblance (independent of size) 
between these two specimens, as well in the general contigera- 
_ tion as in the details ; but that the one ndw exhibited, which is 
fortunately less imperfect, is of greater assistance in determining 
the real form of the head of this extraordinary animal than tie 
_ 80 justly celebrated fragment deposited in the Museum at Paris, 

although that is invaluable on account of its magnitude. Among 
ether parts wanting in that specimen, both the forehead andsnout, 
as likewise the circle surrounding the cavity of the eye, may be 
admirably supplied from those parts as exhibited in our animal. 
Our animal likewise contains 17 teeth in the upper jaw, whereas 
that has only nine. : 

In fact, the general form of our animal bears a strong resem- 
blance to that of the other, as may be seen by referring to Plate 
LI, of St..Fond. And this perfect resemblance in the contour of 
both specimens furnishes at the same time .an incontrovertible 
proof that our animal was very young, and had hardly attained a 

uarter of its size, as this admirable engraving of St. Fond’s is 

ree-fourths less than the onginal, and is yet covered as nearl 
as may be, by it, or, at least, by the exact representation whic 
we have given of it. 

The rest of our fossil fragments are likewise particularly 
important, as they exhibit such portions of the bones of the 
pelvis and thigh as were, if I remember right, hitherto quite 
unknown. Even M. Cuvier, who possesses by far the greater 
portion of the bones of the Maestricht animal, said in 1808 that 
no part of the legs had been preserved. 

rom what has been said both here and in the 21st and 22d 
paragraphs of my treatise on the Crocodilus Pricus, the followin 
results appear to arise: the large pipantic lacerta, which has 
been discovered on St. Peter’s Hill, at Maestricht, and at 
Rozzo, in the territory of Vicenza, was, during the first ages of 
the world, an inhabitant of a distriet belonging to the kmpdom 
of Bavaria, where it was a neighbour of the Crocodilus Prscus. 
Consequently this race of animals were to be found throughout 
a tract of country extending from Holland, through Bavaria, to 
the Vicentine ; so that our individual was here in the very centre 
of the district assigned to it; and, therefore, was not so restricted 
as to space as has been hitherto supposed.* 

For aught that I know to the contrary, these fragments are 
The ‘sevesrth exhibits only the palate. Van Marum, Mem. de ls Soc. Teylérienne, 
en. » Pi. 2. 

: ; che lower j | 
dhe father’ in Advan Camper's Jouraal de Physique, sn, ix. 1000,0m, KP 
‘ ‘Phe ninth is by Cuvier, in the Annales du Mus. d’Hist. Nat. tom. xii. Pl. 19, and 
fs, as I have circumstantially stated in my treatise on the Crocodilus Prisous, sect. 21, 
the most instructive of any. . 

. "Phe tenth is to be found in Parkinson's Organic Remains of a former World, Pl. 19, 


A, 
Ss. ‘On n’en 2 decouvert, jusqu’ ici (1808), les cssemens que dans un seul canton -assez 
pou ctendu. ‘ ; | ss 


. 
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the first'‘of the kind that have heen found in this territory. fe 
would, therefore, be desirable that whoever, either now is, of 
may hereafter. ba, in possession of aumilar, would contribute what 
they can to our information respecting this genus deperditum by 
kindly communicating their observations to the Royal Academy 
of Sciences, accompanying the same with either drawings or 
casts. ; - 
If we compare the dimensions of the bones belonging to thé 
Maestricht and to the Vicentine animal with our own fragments, 
we shall. have reason to suppose that ours was as yet very 
young, and had hardly attained a quarter of its full growth, 
which Cuvier computes to be 23 feet in length. , 
. Moreover as these fragments contain two thigh bones, of 
which no part ig preserved in .the remains found on St. Peter’s 
Hill, they satisfactorily prove that this animal was no cetaceuni, 
ao fish, but actually a lacerta. 4 
The form of the head has so great a resemblance to that of the 
lacerta monitor, and differs so entirely from the heads of cetacee, 
fish, and even the crocodile, that there no longer remains any 
room to dispute the propriety with which Adrian Camper has 
assigned the Maestricht animal to the lacerta genus—a judge 
saent to which Cuvier completely assénts. - | : 
_ As there is not the least appearance of scales belonging either 
to the neck or the back, of which there are an abundance to be 
erceived in the small crocodile or gavial in my possession, it is 
impossible to conjecture this animal to have belonged to the 
crocodile species. Ammonites were found in the vicinity of this 
lacerta animal, es is universally the case m all the known 
jnatances of fossil crocodiles, gavials, and lacerte, one proof of 
which, among others, is the Dresden petrifaction, of which a 
copy has been made for this Academy. 23 
Mhe compressed and distorted form of the head, and the vie- 
jence that is apparent in many places, are remarkable, since they 
indicate some great external force to which either. the animal 
itself, or its skeleton, must have been subjected, as is likewise 
the case in the crocodilus priscus. And what power must have 
been exerted not only to flatten the conical head, but even to 
force out and to break the teeth, as we see has been done hare! 
If I may be permitted to decide, from my own anatomical and 
athological knowledge, I should say that this compression of the 
Pead was not effected during the dry, friable, and brittle skeleton 
state, since, in such a case, owing to the equal force, the upper 
jaw would have been broken in another direction ; or, at least, 
would not have been so perfect as it now is onthe left side. The 
injury rather appears to have been done:in the living animal, on 
account of the periosteum and top of the head still retaining 
together the. fragments of the bones, notwithstanding ther 
‘crushed condition. oe 


Hence it appears to me to be.a subject well worth atientive 
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-exanii¢ation to discovdr:how it happens that in all: the: fossil 
animals of antiquity, except sbiné Iater-dnes discovered irik 
Jihtér sot, the heads i perticular are not only erushed, but at 
the.same time dislocated im their parts. How dreadfully shat- 
fered, for instance, are the fragments of the head and jaw disco- 
yered at Maestricht, the jaw of the Vicentine animal, the head 
of the specimen belonging to M. Spener, the heads of the paleeo- 
wherium and anoplotherium found at Mont Martre, and the head 
of the crocodilus priscus ; while the spine and bones of thé 
limbs have received less injury, and are also less deranged 
from their natural position. 

It is impossible that this should have been occasioned by the 
solution of a calcareous strata (kalkauflosung) carrying the ani- 
mal, or its skeleton, along with it. Or even supposing that this 
might have been the case, such a current could not have carried 
away the shattered parts, and afterwards deposited them so 
unitedly, as we find them lodged in horizontal strata of (chalk) 

‘calcareous slate. 
. Since even Cuvier * himself considers the nondescript animal, 
whose remains we have been here examining, to be not only the 
most celebrated of any, and to have occasioned the greatest 
difference of opinion, bat to be at the same time the most 

igantic of any, “le plus gigantesqua de tous,” I have the less 
esitation in assigning to it the specific name of lacerta gigantea 
of a former world. 

Lastly, when it is considered that, according to Cuvier’s cal: 
culation, which is certainly not an exaggerated one, this gigantic 
lacerta was 23 feet. in length, we are forcibly reminded of the 
dragons so-much spoken of in fable. At least, the fact that, 
at.one period of the world, there existed animals of the lacertd 
or dragon kind, more than 20 feet in length, is more astonishing 
than all that is recorded in ancient tradition respecting monsters 
which even the wildest fancy did not amplify to such enormous 
dimensions. 


EXPLANATION OF THE PuaTEeE. (VIII) 
Figure 1. | 


A ent of the skull as seen on the right side. 

a, b. The uneven edge of the superficies of the fragment of 
the forehead and nose, to which belonged the part compressed 
on the left side, fig. 2, a, 5. 

a, b, c, d. The upper jaw broken off in front at 5, c, in such a 
manner that more than the intermaxillary bone appears to have 
beén destroyed. : . 

‘'g, e. The cheek-bone. . 
_.€, &,f: The cavity of the eye, forcibly compressed above so As 
to appear smaller and lower than that on the left side, or than it 
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was in its perfect state. The portion f, appears to have been 

articularly affected by violence. | _ 
~ The hinder part of the line of teéth seenis to be concéaled by 
Some fragments of the palate being unndturally forced down, : sd 


that the teeth, which are plainly to be seen on the left side fig: — 


9 to 15), are not visible here, 
¢, kK. Remains of the ight half of the under jaws. a 
t, m. A portion of the remains of the left half of the under jaw 
rorresponding with é, m, in fig. 2. , z 
2, 3, 4, 5, 6, 7, 8. Seven tolerably well preserved teeth of the 
tight upper jaw,. which appear to correspond with those sintilarly 
figured on the left side. , . | 
6 and 8, perhaps also 4, appear to be the points of succeeding 
teeth, covered with enamel. To be compared with Camper; 
a,a,Q. Tab. 2, A,;C, D, E. Tooth 8 exhibits the preceding 
pne still beneath or behind it. Of this right side, the teet 
marked 3, and 7, are represented on ¢ magnified scale jm fig, 4 
an Ps 
|’ 


wanted. ny 

e. The left cheekbone. ' 

e, f. The front edge of the cavity of the eye, which appears ta 
have retained its original form tolerably well. _ 

g, h, m, 2, Remains of the left half of the forcibly shattered 
under jaws 7 baby belone: th 

> 9, 7s. Fragments, proba élon to the cranivm: 
e 2 The clinek- boas of the opposite, or right side: 
'4,% The under jaw of ditto. 


1, 2, to 15, Teeth of the left upper jaw, still plainly discerni: 


ble. 2, 3, 4, 6, 6, iP and. 8, appear “to correspond with thoge 


similarly figured on the other side: 4; 5, 12; 13; 14, and 16, 


only are remaining in their original eitiption, and -without 
injury. J! | _ 
7 \ of 5’, 4’, és » & ix testi of the under jaw on the left side 
partly displaced; ‘actured:' — eh - ; 
New Series, VOL. it. a 


? 


2,3, 4, 8.6. Six tenth of the right ander jaw; of that 
g ae 
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pete an Figure 3. CO 
The smallest fragment of the skull with three teeth. The 
founded smooth edge, a, 6, (probably a part of the orifice of the 
nostrils), and also the direction of the curve of three teeth, 1, 2, 
and 3, fem to indicate that this fragment belonged to the left 
side of the upper Jaw. 


Figures 4, 5; 6, and 7. 

Teeth of the upper jaw, shown es magnified -beyond theit 
fatyral size. | 
’. Fig. 4 answers to tooth 3. Fig. 5 to.tooth 7 of the right side: 
Fig. 6, on the contrary, to 13 of the left side, the most perfect of 
any. Fig. 7 is a section of fig. 4 made at the dotted line, so that 
the upper angular half of the outline denotes the outer; and the 
Jower half, the inner convex surface of the tooth. : 
- a, & The swelling root of the toeth, not coated with an ena- 
mel, by means of which tt is fied into the edge of the jaw. 

c, ¢, d. Points or crown of the tooth, smooth, coated with a 
‘brown enamel, bent, obtusely pointed, and acutely angled. 

e, 6,4. The black jagged edge of the enamel having the 
appearance ofa saw; attention has been paid both to the number 
of these minute points and to the proportions of this saw-like 


4 


é 
. ae d. A slight furrow extending longitudinally. 


. «th Figures 8 and 9. et 
Fragments of the spinal vertebra, ribs, bones of the pelvi 
and thigh-bones, adhering to two pieces of stone. _ 

_ 4, 11, 111, IV, V, V1, VE], Vill, 1x. Vertebree, from their longitu 
dina! stenderness, and the shape of their processes belonging to 
e nbs. 
.. $,8,$. Left processes of these vertebre. 
r,r, r. Right processes of ditto. 
t. Perhaps a part of one of the bones of the pelvis? 
Neither-the larger or foremost ribs, nor the lesser ones, which 
lie separate from each other, require any particular mark. 
p» p-. Merely marks or impressions of two vertebre, now lost. 
q> 9, 9. Three distinct and perfect vertebra, hardly half a line 
in thickness, and doubtless belonging to the tail. 
f, 4. The outer side of the upper half of the right thigh 
bone. _ 
r,s. The inner side of the upper half of the left ditto, for the 
met part covered by the os ischii, w, w, 2. The trochanter 
_ of the same. | | 
- , «. The outer surface of the nght share bone (os pubis. !) 
which is in complete preservation, — 
t, ¢. The inner surface of the left ditto, equally perfect. 
w, w,w. The odter surface of the right os ischii. 
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t,t, 2. Some part, perhaps, of the os ilium?. . 
y, z..Perhaps one of the processes of the cross-bone (kreuze 


bein). vo 
FigurelQ. ss, 
I, 11, 111, 1v, v. Vertebra probably of the back. 1 appears to 
have been the foremost; v the hindermost, since v resembles 
morein its shape the other vertebre of. the ribs. - 
' $, 8, 8, S,°8. Five lateral processes.of the right side. 
1, 2, to 8. Fragments of eight nbs. 
a 
ARTICLE V. 
Historical Sketch of Electro-magnetism. 
(To the Editor of the Annals of Philosophy.) 
SIR, = oe : 
‘Havine been éngaged latterly in looking over the various 
papers thathave been written onthe subject of electro-magnetism, 
ound much difficulty in gaining a clear idea of what had been 
done, and by whom, in consequence of their great variety, the 
number of theories advanced in them, their confused dates, and 
other circumstances. This induced me to draw up a catalogue 
of such of these papers as | could obtain access to, and to make 
some general arrangement of the matter contained in them. The 
following attempt does not by any means profess to give a correct 
view of the subject, or of what has been done in it; nevertheless, 
perhaps, in the absence of a digested and scientific account, you 
may‘think it worth publication. Though it can give no informa- 
tion to those who have worked in the field that has been opened 
-by this new discovery, it may assist in informing others what the 
lebourers have done; and after knowledge has been acquired, it 
is always desirable that itshould be distributed. ——_ : 
 M. Gerated, Professor of Natural Philosophy, and Secretary 
to the Royal Society of Copenhagen, has, for many years, been 
engaged in inquiries respecting the identity of chemical, electri- 
cal, and magnetic forces ; and as early as 1807 proposed to try 
‘“‘ whether electricity the most latent had any action on the mag- 
net.” At that time no experimental proofs of the peculiar 
opinions he entertained were known; but his constancy in the. 
pursuit of his subject, both by reasoning and experiment, was 
well rewarded in the winter of 1819 by the discovery of a fact 
of which not a single person beside himself had the slightest 
suspicion; but which, when once known, instantly drew the 
attention of all those who were at all able to appreciate its 
importance and value. - | os , 
. Oersted’s own account of this discovery has been published 
o 2 : 
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in your Annals in vol. xvi. of the First Series. It is full of 
iiaportant matter,.and containe, in few words, the results of 2 
great number of observations ; and, with his second paper, com- 
prises a very large part of the facts that are as yet known relat- 
ing to thie subject. Ttis necessary, for the sake of connection, 
ia thig account, that I stete muck of what hes been descmbed 
in those papers, though nothiag that 1 aball sey will at all super- 
sede the necessity of reading them, to those who wish to gajn 2 
knowledge on the subject, a 
Upon the excitation of the voltaic apparatus by the proper 
arrangement of its plates and fluid, it is known that certain 
- powers are given to its poles or extremities which enable them, 
when attached to an electrometer to show by their divergence a 
certain tension of electricity; or when connected together by 
fluids, wires, or other conducting substances, to.decompose or 
heat them. ‘These effects have heen known for several years, 
and are generally attributed to electricity produced by the appa- 
ratus; the effects of tension belonging to the insulated state of 
the poles ; those of decomposition and heating to their connected 
Btate. © | 
.. When the two poles of such a battery or apparatus are: con- 
nected by conductors of electricity, the battery is discharged ; 
that is, the tension of the electricity at the poles is lessened, and 
that according as the conducting power of the substance is more 
or less. Good conductors, as the metals, discharge it entirely 
and instantly ; ‘bad conductors, with more or less difficulty ; but 
as ‘the instrument has within itself the power of renewing its 
first state of tension on the removal of the conducting medium, 
and that in a very short space of time, it is evident that the 
connecting substance is continually performing the same office 
during the whole time of its contact that it did at the first 
moment, and this whether it be a good or a bad conductor ; and 
it is also evident that it must be in a different state in this situa- 
tion than when separated from the apparatus. Itis important at 
present rather to consider the action of a good conductor in dis- 
charging the ‘battery, as the phenomena to be considered are in 
that case more energetic. metallic wire, therefore, may be 
‘used to connect the two poles; it will discharge a powerful 
apparatus; and consequently whatever takes place in the con- 
necting medium 1s here compressed into a very small place. 
Those who consider electricity as a fluid, or as two fluids, con- 
ceive that a current or currents of electricity are passing through 
the wire during the whole time it forms the connection between 
the poles‘of an active apparatus. There are many arguments in 
favour of ‘the materiality of electricity, and but few‘against it; 
‘but still itis only a suppositton; and it will:beas well to remember, 


‘ while pursuing the subject of-electro-maguetism, that we have no 


f of the materiality of electricity, or of the existence:of any 
current through the wire. co es a, 
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Whatever be the cause which i8 active within the connecting 
wire, whether it be the passage of matter through :it,. onthe 
induction of a particular state ofits parts, it produces certain 
very extraordinary effects.. Hf small, it beeomes heated; and as - 
the size of the wire is diommished, or that of the apparatus . 
increased, the heat rises to.an intense degree apparently without 
any limitation, except from the influence of external circum- 
‘stances, or the alteration of the wire. Another effect, and it 
that which has been discovered by M. Oersted, is, that, if brought 
towards a magnetic needle, it has the power of attracting: and 
repelling it in @ constant manner, and in obedience. to certain 
simple laws. bo 
Ifa magnetic needle be left to take its natural direction, and 
then a straight portion of the connecting wire be brought above 
it, and parallel to it, that end of the needle next the negative 
pole of the battery moves towards the west; and that whether 
the wire be-on the one or the other side of the needle, so that it 
be above and parallel to it. If thé connecting wire be sunk on 
‘either side the needle so as to come into the horizontal plane in 
‘which thé needle is allowed to move, there is no motion of the 
needle in that plane ; butthe needle attempts to move in a ver- 
tical circle; and, but for the imperfect suspension, and the 
‘influence of the earth’s magnetism, would do so. When the 
‘wire is on the east of the needle, the pole of the needle next the 
negative end of the battery is elevated; and when on the west of 
the needle, it is depressed. If the connecting wire be now sunk 
below the level of the needle, similar attractions and repulsions 
take place, but in o posite directions to those followed when it is 
f the needle opposite the negative end of the bat- 


above. The pole oft 
tery now moves eastwards, whatever the position of the wire, so 
that it be restricted as above. 
' That these positions of the magnetic needle may be ‘e- 
tained with more facility in the memory, Prof. Oersted proposes 
the following formula: “‘the pole above which the negative electri+ 
city enters is turned to the west ; under which, to the east.” 
Oersted immediately pointed out, what it is easy to see from 
the above experiments, that the movement of the needle took 
lace In a circle round the connecting wire ; and though m the 
description of his first experiments the quantity of declination 
given to the needle from the wire is expressed by an angie of sa 
many degrees, yet it is immediately stated to vary with the power 
of the battery, Whenever the needle is moved in a horizontal 
or any other circle from the position it naturally assumes, the 
ower of the earth over it tends to restore that position, and is 
consequently an active force m the present instance opposed ta 
the power of the connecting wire; it, therefore, lessens the 
@eclinatron the needle would otherwise have.. Also when 
‘the wire is brought into the same horizontal circle with the 
needle, ‘its effect over-it i showy by. the elevation and depres, 
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sion of its opposite ends; and it is the mode of suspension 
combined with the earth’s magnetic power that prevents it 
from traversing in a vertical circle. But if those interfering 
circumstances be removed, i.e. if the suspension be' such as to 
allow of free motion to the needle in every direction, and the 
earth’s niagnetism be-rendered null, or counteracted either by 
the position of the needle, or by the vicinity of another magnet, 
then a much simpler idea of the relative movements of the wire 
and needle may be obtained. 

. It'is not, perhaps, easy to obtain this perfect state of the 
apparatus, but it is not difficult so to arrange it as to examine 
the movements first in one direction, and then in another. It 
‘will then be found ‘that if the connecting wires of a sufficiently 
‘powerful apparatus be placed near a magnetic needle s0 as to 
pass near its centre, that the needle will arrange itself directly 
‘across the wire, whatever the previous position of the two; that 
if the wire be carried round the centre of the needle, .or the cen- 
tre of the needle round the-wire, the same relative position of 
the two will continue, and that the direction of the needle across 
the wire is not indifferent, but has its poles always in a constant 
position to the poles of the battery. Ifthe positive pale ofa 

attery be on our right hand, and the negative pole on the left, 
and a wire be stretched hetween, connecting them, then a needle 
above the wire will point the north pole from, and the south 
‘towards ; or if below, the south pole from, and the north towards 
us (Plate IX *); figs. 1, 2, if the connecting wire and the 
needle be represented by two small rods named accordingly, and 
fastened permanently together, then they will represent the wire 
and the needle in all positions ; for, however one be placed, the 
other will correspond with it: or if on the under side of a small 
square piece of glass a line be drawn from top to bottom, the 
upper end being called negative, and the lower positive; and on 
the upper surface’a line be drawn from left to right, the left ter- 
mination being named south, the mght north; then the lower 
line will always represent the connecting wire, and the upper 
the needle; fig. 3, 

The needle and wire being in this position, if the wire be 
moved along the needle towards either extremity, strong. attrac- 
tion will take place between it and the pole, notwithstanding the 
same part of the wire be employed’ and the poles in the two 
. ‘positions are contrary to each other. In this case it appears 
' that the same point in the wire has the power of attracting both 
the north and south pole of the needle. If, while. the wire is 
thus situated near the end of-the needle, the latter be turned 
round so that the pole before there be replaced by. the opposite 
pole, strong repulsion will take place, and that to whichever pole 
the wire has in the first instance been carried; so that the same 


 ® This Plate will be given in the next Number, 
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| point which before attracted both poles will now repel them both. 


f, when the wire is near the extremity of the needle where the 
attraction is strongest, it be moved round the end so as to go 
from'one side to the other, keeping the ‘same point constantl 
towards the needle, its attractive power over the needle will be 
found to increase as it approaches the end but remains. on one 
side of it, will diminish as it turns ’the end, will become aull 
when exactly upposed to the pole, and as it passes on the other 
side will assume repulsive powers which will be strongest at the 
extremity of the pole on the opposite side to where the wire was 
situated at first: fig. 4. 

In all these cases, the positions assumed by the wire and 
needle, whether the result of attraction or repulsion, are the 
same as those before described; except that the wire'is now near 
the end of the needle instead of the middle, as at fig. 5, where 
there are two positions of the wire, either of which will attract - 
the pole opposite to “it, and it will be found that all the attrac- 
tions and repulsions may be reduced to four positions of the 
neédlé to the wire, in which it forms tangents with it: figs: 6, 7, 
show the positions in which the two poles aré attracted ; in fig. “6, 
the north pole; ia fig. 7, the south pole; if in either of them the 
poles of the needle be reversed, the tangents remyining in the 
same direction, repulsion will take place.’ Hence it is easy to 
see how any individual part of the wire may be made attractive 
or repulsive of either pole of the magnetic needle by mere change 
of position, . 

| t have been more earnest in my endeavours to explain this 
simple but important Point of position, because I have met 
with ‘a great number of persons who have found it difficult to 
comprehend; and it constitutes a very important part of M, 
Oersted’s discovery. Having, however, given the best view of 
it Iam at present able to do, I will hasten to enumerate some. 
other facts of the discovery. se 

The magnetic property does not depend upon the metal 
employed or its form, but is exerted by any of them which fomms 
the circuit between the poles: even a tube filled: with mercury is 
effectual: the only difference is in the quantity of effect: pro~ 
duced. It continues also, though the conductor be interrupted 
by water, unless the interruption be of great extent. a, 

The magnetie influence of the wire extends through all sorts 
of substances, and acts on the needle beyond, just as with come 
mon magnetism. It does not act on needles of brass, glass, or 
gum lac. ; 
. Yn a second paper on this subject, M. Oersted shows that. not- 
intensity, but quantity, is wanting in the voltaic apparatus to 
produce this effect most eminently. A single galvanic arc is 
sufficient for the-purpose. A plate of zinc, six inches square, 
placed in a trough of copper, filled’ with diluted acid; enabled 
the wire which connected'the two -metals to act powerfully; and 
with a similar arrangement, the zinc plate having a surface 
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100 square inches, an effect was produced on the needle at 4 
distance of three feet. He also, in this paper, descrihes the 
construction of @ voltaic combination: so light, that being sus- 
pended, it moved on the approach of a magnet; the motions 
were in aepordance with what has been said, and may easily be 


conceived, 7 
4To be continued.) 


Articte VI. 


Ou Oxide of Manganese found in the Neighbourhood of Newe astles 
"+ pot Tyne. By Mr. N. 3. Winch. * 


(To the Editot of thé Annals of Philosophy.) 


' SIR, .-. Newcastle-upon.Tyne, May 8, 1821. . 
It may not be wmimteresting to such of your readers as pos 
geus estates or manorial rights in districts, the geological features: 
of which ate. similar to those of our coal formation, to be mate: 
acquainted with the discovety of the oxide of manganese in this 
neighbourhood. Flying reports had long been in circulation ‘of 
the existence of this mineral at Ousten, near Urpeth, situated: 
between three and four miles north-west of Chester-le-street, im 
the county of Durham, but it was generally surmised that iron 
slag, of which latge quantities occur by the sides of all tha 
Roman roads in the north of England, had heen mistaken for it, 
for no traces-of this metal had been previously detected in any 
of our numerous mines or quairies, However, about a week 
since, these reports were verified by some large masses of the 
black. oxide being uncovered by the plough, but whether con- 
nected with a vein, or a bed, is not yet determined. The speci- 
yhen now before me is black; its fracture conchoidal; and 
structure cellular; the interstices partly filled with iron ochre. 
Manganese seems to pervade the neweat as well as the oldest 
rocks; Brogniart mentions it in chalk ; the black oxidé has been 
detected in the Orkney Islands, and the gray in the slate moun- 
tains of Cuniberland. The geological position of this coal form- 
ation is above the encrinal, and below the magnesian limestones. 
While on the subject of lovalities of rare minerals, it may not 
be amiss (0 mention that diallage forming a subordinate bed in 
mica schist wag met with three ot four years ago by Dr. Bove, 
at Craig Cailleich, in the Highlands ; and at Castle Hill, near 
Keawick, by Mr. Joseph Fryer, who has also noticed veins of 
beautiful ‘yellow ferruginous quartz in the greywacke at Lang: 
Holm, on the borders of Scotland. | _ 
"ot" * "" Thave the honour to be, Sir, &c. | 
es SL - ". Nay. Joun Winen, -- 


bh 
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Tables of Tennperiture, and a Mathematical Development of the’ 
Causes and r we of the Phenomena which have beent-addaced: 
an Support of the Hypotheses of * Calorific Capacity, Latent 
Heat, §c. By John Herepath, Esq. sand _ 


(Continued from p. 103.) 
Prop. Il. Pros. I, 


WHEN portions of the same fluid are mixed at unequal tem-' 
peratures, we have seen by the preceding prop. that the temper-, 
ature of the mixture differs from that which would result if the 
degrees of Fahrenheit indicated the true increments of tempera- 
ture: let it now, therefore, be required to determine the most 
advantageous circumstance under which the mixture can be 
made with given temperatures; or the temperatures: being 
given, let it. be, required to determine the proportions of the qugn- 
tities to be mixed, so that the difference between: the reaulting, 
temperature and the Fahrenheit theory sball-be a maximum.., -.; 


If the Fahrenheit thermometer indicated the true increments 
of temperature, the temperature of the mixture should be 
ow ; W, W,, denoting the weights of the portivtis 
mixed, and F, F,, their respective temperatures on Fahrenheit, 
Therefore, when W, = x W, the temperature of the .mixtany 


becomes “ane. But under these same circumstances, thé 
true indication on Fahrenheit by Cor, 4 to the preceding Propy 
. 448 + F,.>4 2 ' ; 





+1 ros 


oe ft ' f =: 
is (448 + F) x { "™ .443 + F — 448 = 
yo —, | 
\a~~aen—7 ran A ; ; aoa 
(GACES ES ROCESS — 448, Hence the difference be, 
n+ | 3 
j 4 nF,  (V4484+F /448 + Fi \* 
tween these results, ra Fr (Cee eee ee ). 
4+ 448 is the difference, . tween the two theoriés; and, conge- 
quently, the value of daiuced fromthe equation = a 
F : iF. - + np,\2 . . . " af 
a. Sad. (AP) (by putting pfor /448 + F and pj 
for 4/448 + F;) on the supposition of n being the only variables 
will show the ratio of W, to W, when that difference is the 
oe . 7 ee F.-F m—p ap, +p - a; ; W 
greatest. Therefore, ari? ot iy ; aa and FE, faned of 
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= 2(p, — p) . = ; from which we easily get n (F, — F) 


4 F —- F=2n(p?—pip) +2 p — p*), andna= 
Rp,p —2p* — (F, —F . 
es ss Now by putting p = T, we have Cor. 2 
' of the preceding Prop. p, = T,, and F, — F = T,* — T*; whence 
oe PN THe (Te -M) _ eT - FT _ | og, t 
a= OT, T—27)+ (T_T) 27,T-T_—Te  —°, “2e Mos 
advantageous method, therefore, of examining the truth of the 
theory is when the weights of the portions mixed are equal, as I 
have stated at p. 406 of the last volume of the Annals ; for under 
this circumstance, the difference between the Fahrenheit theory 
and mine is a maximum. 


Prop. III. Tuazor. II, 


- Let N, N,, denote the numeratoms of any two fluids which do 
not act chemically on one another, and T, T,, their true temper- 
atures, then if 7 be the true temperature of the mixture of equal 

' volumes of these fluids, N:N,::¢ —T,:T — +. 





* For no motion being supposed to be gamed or lost by the’ 
mixture, the sum of the motions of all the particles of the mix- 
ture will be equal to the sum of the motions of all the particles 
in the two fluids before the mixture. But the volumes of the 
two fluids being equal, the sum of all the motions of each fluid 
will be as its temperature and numeratom conjointly ; and the’ 
temperature of the mixture being supposed to be uniform, the 
sum of all the motions of the mixture will be as the sum of 
the two numeratoms multiplied by the common temperature ; 
‘therefore, 7(N + N.) = TN + T, N,, and, consequently, N : 

pagt— T,:T—-. 

Cor.—Hence the numeratoms and temperatures of equal 
volumes of any two fluids which have no chemical action on one 
another being given, the temperature of the mixture may be 
found; for since N :-N, :: + — T, : T — +, we haver = 
ee By this cor. as soon as we have determined by 
one experiment the ratio of the numeratoms, we can employ it 
to examine the accuracy of the theory by other experiments. 


| Scholium. : 

In Dr. Henry’s Chemistry, it is said that if equal portions in 
volume of mercury ut 100° F and water at 40° be mixed toge- 
ther, the temperature of the mixture will be 60°. Hence if N 
denote the numeratom of this water, the preceding tables give 
T, = 1068°5, T = 10083, and +r = 10288; and, therefore, 
N,: N :: 20°5 : 39°7 :: 1 : 1:94, oras 1: 2 nearly. Taking this 
ratio as correct, we shall be able to compare the theory with the 
experiment from which it has been deduced, as well as with the 
other experiments mentioned by Dr. Henry. For, by the pre- 





, O6O™/; 








will be. twice 
ment to what there was in the last; and, therefore, for N, we 
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TN+T,N, 27 +1, ‘pgs | 
We Fo by substituting for N 


‘the numeratom of the water, and N, the numeratom of the mer- 
cury ; their values 2 and 1. - _ 
Hence in the experiment I have quoted tr = 


ceding cor. tT = 


2x 10083 + 1068-5 
——3 


-s= 1028-4, which oY, Table III. corresponds with 59°6° of Fah- 


renheit; that is, -4° below the experiment. 


Dr. Henry also tells us, that if the same temperatures be used, . 


but reversed with respect to the bodies; that is, if the water be 
put at 100°, and the mercury at 40°, the temperature of the mix- 
ture will be nearly 80°. With these data, and the preceding 


tables, we find T = 1068°5 and T, = 1008-3, and, therefore, r 


3 . 


a 2% 10865 + 18S = 10483, which brings out the Fahren- | 


‘heit temperature 79°5°, or °5° below the experiment. 


The same author tells us,, that if two volumes of. mercury be 
mixed with one of water at the same temperatures, 100° and 40°, 
it matters not whichever of these has the higher teniperature; 
the temperature of the mixture will be 7U°.. Now in this case, 
as the mercury js double in volume to what. the water is, there 

the number of particles of mercury in this experi- 


. 5 , ; _ “eT, gp . 
must put twice N,, and the formula becomes + = — in 


+ (T + T) » which is a symmetrical function of T. and T, of the 


‘simplest kind. It.ig no matter, therefore, iftwo given tempera- 


tures be used, whether T or T, be put for the higher, the result 
will be the same, which so far agrees with what Dr. Henry says. 
Let T = (100° Fahrenheit) 1068°5, then T, = 1008°3 and T = 
4 x 20768 = 1038-4 or 69-6° of Fahrenheit; that is, °4° 
‘beneath the experiment. | a oe 

Sir H. Davy, in his Elements of Chemical Philosophy, has 
mentioned an experiment that would require a different ratio for 


the numeratoms from that which I have given. Dr. Murray, in | 
his Chemistry, has given results still different from those of Sir 


H. Davy. MM. Lavoisier and Laplace, Dalton, Irvine, Wilcke, 
Kirwan, and Crawford, have all given results so widely differing, 
that the extreme specific capacities determined from these expe- 
riments have a ratio no less than that of 5 to 2; so that on only 
.50° of Fahrenheit, the extreme experiments would not agree 
within 30°!! To expect to have any general law to connect and 
agree with experiments so unaccountably discordant would be 
absurd in the extreme. The best course which it appears 
to.me can be taken in this case, is to select the experi- 
ments of a single author, and from one of them to determine 
the numeratoms, and then compare the theory with the rest; 
for it is highly probable, if he conducted all his experiments the 


‘, 
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game way, that any errors which had crept into one. would pro- 
portionably run through the rest, and thence, in a similar way, | 
affect the theory with ail. Dr. Henry has indeed not told us 
whether the numbers he has given be the results of experiment 
or calculation ; but from the way in which he has introduced 
them, I should think they were derived from experiment. 
A bdeautifal case presents itself for ascertaining the truth of 
our theory to any one who chooses to undertake it. When 
water and mercury are mixed at a great interval of temperature, 
180° for instance, the results, if our theory be true, by first put- 
‘tirig the one body and then the other at the higher tempera- 
dute, will unequally differ from the arithmetical mean of 
Fahrenheit. Thus, supposing the above ratio of the numera- 
toms to be correct, a volume of water at 212° mixed with an equal | 
volume of mercury at 32° should give a temperature of 148-9°, 
and a volume of mercury at 212° mixed with an equal volume of 
water at 32° should produce a temperature of 88°8°. These 
numbets differ from the afithmetical mean 122° by 26°7° and 
33°2°. <A slight difference in the ratio of the numeratoms would 
but triflingly affect the discordance of these differences. It is 
manifest, therefore, if experiments can be correctly made with 
about this difference of temperature, the results will be sufh- 
ciently marked to decide the truth of our theory respecting the 
cause of the phenomena attributed to “ Calorific Capacity.” 
‘Were the present notions of capacities true, the results, if I 
understand correctly the doctrine, should be equidistaut from the 
arithmetical’ mean. But to ascertain this inequality of distances, 
“we are not obliged to use water and mercury ; we may use water 
alone by substituting for the mercury half its volume of water, 
‘or mercury alone by substituting for the water double its volume 
pf mercury. | 
If the same temperatures were used, 32° and 212° of Fahr. 

and water or mercury alone was used in quantities in the pro- 
portion of 6 to 61, one of the temperatures would come out 122° 

ahrenheit’s arithmetical mean, and the other no less than 7:3° 
below it. This inequality would be very striking; and as it is 

losely connected with the doctrine of capacities, it would alone, . 
gt appears to me, decide the fate of that hypothesis. 


Prop. IV. Tueor. II. 


Denoting the volumes mixed by V V,, and the numeratoms 
and true temperatures as before by N N, and T T,, the true tem- 
perature (r) of the mixture will be equal to a ee 

. taut 
. By the same train of reasoning as in the last Proposition, 
TVN + T,.ViN, . 





38215] Causes of Calorifie Capacity, Latent Heat, &c. 205 
« Cor. 1.—When V = V, the theorem reduces iteelf-to the 
same as the last. ' 
Cor.2.—Taking V, = v V and N, =2N, the general theorem 
aeons, and, therefore, when the volume is so 
taken that vn = 1, or that VN = V,N,, r = 4(T +T)); in 
which case, as we have remarked in the last Scholium, it is 
immaterial which of the fluids be put at the higher temper- 
ature, the result will be the same. ee 
. Cor. 3.—Because «(VN + V,N,) =TVN + T,V,N, 
we have N: N,::¢ V, — T, V,: TV —+V. Therefore, the 
volumes of two fluids bemg given, the temperatures at .which 
they are mixed, and the temperature of the mixture, the ratio of 
the numeratoms may be found. _ . 
Cor. 4.~In most experiments, it is much easier to determine 
the proportion of the weights than of the volumes, in which case 
it will be better to have the ratio of the numbers of the particles 
in‘equel weights. Let P, P,, destote the numbers of the particles 
in equal weights, and W, W,, the weights themselves, then the 
number of particles in each fluid -bemg as W P or W, P,, it is 
* ; _. T W. P + T, W, P , 
evident that r = pw. Pp, . - | 
- Cor. 5.—From the preceding cor. it follows that P : P, :: W, 
C? : W (T — +); and that if W be so taken, that W P = 
ela | { 


becomes r = 





s = 4(T + T,) a case analogous to that of cor. 2, 


Prop..V. Pros. II. _ 
_ Two fluids being given, it is required to investigate the condi- 
tions of the mixture so that the theory may be examined under 
the most advantageous circumstances; that is, so that the 
distances of the resulting temperatures from Fahrenheit’s arith- 
metical mean shall be the most unequal. 
e . y e : 
Since the equation r = TWP We? found in Cor. 4 of 


WP + W,P, ; 
the preceding Prop. is precisely the same as t = ee 
in the context of the theorem, by changing W into V, and P into 
N, it is plain we may in the present inquiry use either. We 
will, therefore, take that given in the corollary. Let us put 
Ww, = n W, andwehavet = a By Cor. 2, Prop. {. 
if:we put T* = F, + 448, T? = F + 448, ands? =: F., + 448; 


therefore, F,, = GSey- 448 ; and the other F,, equals 


P+nP, 
. me = =) — 448 by changing T, for T, and T for T,, that 


is, by reversing the bodies with respect to the temperatures, or, . 
which is the same, the temperatures with respect to. the 
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bodies. Moreover the Fahrenheit arithmetical mean is:equab to 


F.+F oT +T _ gag Ti+ T/T. P+ 2 TP\s «| 
2 —" 2 48. Hence ——5— (Fe). i 


the distance of one result from Fahrenheit’s arithmetical mean, 














PeaTP\s T+ 7 

and (= = = —P ) > the distance of the other; and, 
T,P +nTP,\2 TP+nT, Py? e . . : 

therefore, (“>> 2?) + rar) (T, ~}- T?) 18 the 


difference of these distances, which, to satisfy the object of the. 

problem, must be a maximum. . But the temperatures T, T,, and 

the particles, P, P,,; being the same, x is the only variable. 
+P +2TP,\2 T P.+ nT, P;\2 

ad. (TP*ADP ond 


T 
‘Whence we haved. (5 = PanP, 


T,.P +nTP, d oi) _ TP +nT,P, TP+nT,P, 
_P+enP, * P +P, ~ P+nP, ~- Pe aP,) 
, ae ae . T,P+aTP 
But omitting d n, which is common to both sides, d -]>-——* 
. t 
a TPP +aP)_ PP + aT Py) _ TP,P+nTP,°—T,P,P—a2TP, 
_ (P+ nP,y? (P+nPyt (P +2 P,)? 
, CE=T) PP, andd 27 tee PCP + Pd 
(P + 2P,)* ”. P+nP,  °#£(P +2nP,) 


P,(TP+nT,P,)_ T,P,P+2T,P, —TP,P—nT, Py _ (T,—T).PP, 
~ (Par P,)* _ (P + 2 P,)* —~ (P + #P,)* ° 
The two differential parts, therefore, in the above differential 
equation being the same quantities with contrary signs, and the 


sides of the equation itself having contrary signs, we have 








T,P+n2TP, TP+%2T,P,, and conse ventl n= (T; — T).P 
“Pear, ~ Penh, 3 eed ES B= Ty. Pe 


= - Restoring the value of n, that is =, we get P,W,=PW, 


and also N, V, = NV. Consequently the most advantageous 
method of examining the theory is when the interval of the tem- 
peratures is the greatest possible, and the weights reciprocally 
proportional to the particles in equal weights, or the volumes 
- Yeciprocally proportional to the numeratoms. That is, the tem- 
peratures being the same, the best method to make the experi- 
‘ment, or to examine the theory, is when the weights of the fluids 
are so related to the particles in equal weights, or the volumes to 
the numeratoms, that r = 1 (T+ T,), or that the temperatures 
are symmetrical with respect to themselves and the fluids. 

Cor 1.—When P, = P or N, = N, W, = W and V, = V; 
so that in parts of the same fluid the most advantageous circum- 
stance under which the theory can be examined, is when the 
portions mixed are equal; which coincides with what we have 
deduced in Prop. II. 

It is proper to remark, that in this deduction one of the dist- 
ances from the Fahrenheit arithmetical mean becomes negative 
with respect to the. other ; so that the true difference of distances 


1821.3 . Causes of Calorific Capacity, Latent Heat, Se. 207 
is double that found by experiment. Without attending to this 
remark, we should find that the theory would differ most from 
Fahrenheit’s when the volumes or weights are so taken, that one 
of the results coincides with Fahrenheit’s arithmetical mean. 


Either case of this condition is obtained by taking - = 
iy fT to, /Ptt ; 
Ve eau VP 
T? a T,? _t, P, v7 | T+T;? _T, N, 
Cor. 2.—It also follows that if Q be anv true temperature, the 
ratio of the volumes or weights to produce that temperature are 





-btai ions Vt TH@ NN ang Wi _T-@ 
obtained from the equations vo O27.‘ and Wont 
P , 

o P, e 


Prop. VI. TuHEor. IV. 


The ratio of the numeratoms and specifie gravities of two 
homogeneous bodies being given, the ratio of the mass of a par- 
ticle of the one body to that of a particle of the other is 
compounded of the direct ratio of the specific gravities and the 
reciprocal of the numeratoms. 


In page 411 of the last volume of the Annals, I have shown 
from my theory of gravitation that the weights of any two sphe- 
rical bodies towards a third, at equal distances, are directly as 
their quantities of matter; and, consequently, the weights of an 
two bodies towards a third at such a distance from this third that 
their figures do not interfere with the sums of the gravitating 
weights of all their parts, are directly as those sums ; that is, as 
the quantities of matter in the whole bodies. But the weights 
are as the volumes, and what we call the specific gravities con: 
jointly ; and the quantities of matter are likewise as the indivi- 
dual masses of the particles, numeratoms, and volumes, conjointly. 
The ratio, therefore, of the mass of a particle of the one to the 
mass of a particle of the other in any two homogeneous bodies, 
when the numeratoms are equal, is equal to the direct ratio of 
the specific gravities of the bodies ; and when the specific gra- 
vities are equal, to the inverse ratio of the numeratoms. But 
when neither specific gravities nor numeratoms are equal, the 
ratio of the masses of the two particles is equal to that com- 
‘pounded of the simple of the specific gravities and the reci- 
procal of the numeratoms. , 

Cor.—Because there is every reasen to believe that the ulti- 
mate atoms of all bodies are composed of the same kind of mat- 
ter, the magnitudes of the constituent particles of any bodies, if 
similarly composed of pores and solid parts, will have the same 
ratio as the masses of the particles. The one ratio, therefore, 
. being known, the other becomes known ; and, consequently, if 
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the figures of the particles are similar, the ratic of their diame- 
‘ters becomes known, which is the subtriplicate of the ratio of the 
itudes. 
. It is to be observed that it is not necessary for the equality of 
the ratios of the magnitudes and masses of the particles, that the 
particles be composed of similar atoms similarly arranged ; it is 
enough if the quantity of solid matter to the quantity of pores 
in each particle has the same ratio, = sit 


Scholium. 

- Mercary, according to the best experiments I can méet with, 
has a specific gravity about 13-5 times greater than that of dis- 
tilled water; therefore, the mass of a particle of mercury is to 
the mass of 4 particle of water, supposing both homogeneous 
fluids, and that the experiments related by Dr. Henry are right, 
in a ratio compounded of that of 1 to 13°5, and that of 1 to 2, or 
in a ratio equal to that of 1 to 27. A particle of mercury con- 
sequently contains.27 times more solid matter than a particls of 
water; and, if the conditions in the preceding corollary are ful- 
filled, is 27 times greater in magnitude, and three times graater 
in diameter, which agrees with what I have stated p. 406 of the 

last: volume of the Annals. a ow 
That water has really more particles in a, given space than 
fiercury, and that it is to this its supposed superior capacity for 
heat is owing, may be made evident from our principles m a 
weneral way thus. Water and mercury mixed in equal volumes 
always produce a temperature nearer to that of the water than fo . 
the temperature of mercury. But by our theory of heat the 
temperature of a body is measured by the intensity of the motion 
or vibration of one of its particles. When, therefore, portions 
of two bodies at umequal temperatures are mixed together, the 
temperature or mean motion of a particle of the mixture wil 
deviate less from the temperature or individual mean motion of 
the greater number of particles than from that of the less ; and 
consequently when equal volumes of two bodies are mixed that 
dody will have the greatest number of particles from whose tem- 
rature the temperatute of the mixture deviates the least. 
ence, therefore, water has a greater number of particles than 

‘mercury. ) ; 
Now if mercury has a less numeratom than water, and the 
Bpecific gravity of mercury be greater than that of water, the 
mass of a particle of mercury must exceed that of a particle af 
water. : So. 
This lest inference might be demonstrated in a different way 
“by other principles, which will at the same time presents us with 
an elegant and a beautifal illustration of the coincidence and 
‘agreement of apparently the most independent and unconnected 
parts of our general ‘theory of the universe. I shall at pregent 
merely touch on the subject in‘a general way, and shall nat stop 
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té‘enter into it mathematically, because et gome futara penog it: 
 wAtisycdme forth connected with :investigations. of a much mee: 
general and abstruse nature. According to our theory. of: heat, 
it is the motion or momentum of each particle of.a beady, anst 
not the velocity which measures the temperature.of the .bady. 
A pattiele, therefore, which is greater: than. another indicating 
the same tetaperature, will have a less velocity in the inverae 
proportion of its mass to the mass of the other particle. Butby 
what [ have shown in p. 408 of the last volume. of the Anands, 
the tendency of one spherical particle towands another is, ceterts 
partbus, as its mass ; the greater the particles, therefore, of ang 
bedy, the greater will be their mutual cohesive tendency. : .Con- 
sequently, if other things be nearly alike, and one body be com — 
posed of greater particles than another, the particles of that body 
at the same temperature.as. the other will. not only: have a-less 
vibratory velocity, but wil have a greater cohesive tendency 5 
on: both of which accounts the maximum range of separation af 
the particles, or, which is‘the same, the expansion of the body 
due to the temperature, will be less in the body with the greater 
particles than in an equal volume ofthe body with the less parti- 
cles. And because this is the case for any common. tempera- 
ture, it is also the case for any common increment or decrement. 
of temperature ;.and, therefore, the greater the: particles of any 
body, the less will be the expansion or contraction of a gixem 
-yolume of that body for a biven Increment or decrement of tem-~ 
perature. Hence the expansion of mercury being lesa than that. 
of water for a given increase of temperature, the particles.ef 
mercury are greater than those of water. . : -_ 
~ From these considerations, we inferthat bodies which are the 
most expansible by heat have in general the greatest mumeratons. 
For as the greater expansibility is an argament of « less .magni~ 
tude in the particles, so the inferionty 12 magnitude is an argu-. 
ment of the excess in number in a given space. This rule, as 
well as the preceding, is not, however, to be.considered as. uni~ 
versal. Philosophers will not expect where there is so great a 
veriety of formation and constitution as in the nymerous, bodies 
vee are acquainted with, any thing in the shape of universality. 
“kheat we have approached m this general inference pretty near 
the -truth may be ered from the following observations 
deduced from phenomena in “ Davy’s Elements of Chemical 
Fhilosophy,” p.77. “In general,” says Sir H.. “ it appears 
that the substances most expansible by. heat are those which: 
have the greatest capacities. ‘Thug gases in general have greater’ 
capacities than fluids, and fluids. than solids; but the oxect ratio. 
has ‘not yet been determined.” This greater capacity im ite 
implied sense evidently comeides with our greater numératonss 
but it'is by no meas a general truth that the nameratom of gases. 
is' greater than that of eolids and fluids. in fact, the contpary se 
the case. Sir H. has here manifestly before him .the capacities 
New Sertes, vO. 11. P 3 
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thoue: with she like things-of the.same elements of another b 
ead qithiother phanomena of the two-bodies, as. their re 


a@-particde of the-fiuid and vapour; and again, by ine in 
q 


of compactness,. affinity, chemical-affects, &¢., it. ie 


Seen impoasible. even to ascertain the very figures: Q 
constituent particles and atoms. Of snoh extensive and xey 


dite inquiries, however, philogophers will hardly expect of me in 
the present instance an any thing more than the hint. From those. 


who are better qualified for speculations of this kind, the world. 
mpay hereafter derive investigations suitable to the utility and. 
rtance of the subject, and supported by all the, evidence. 

= our of mathematical demonstration. 
” Before I quit this part of the pubject, | it is necessary just to 











sat cai eters datend tia, Ok. Gh 





‘hednate. 
eae m= atb, we sha gases 3 end af ther 
wf theney may be: esteemed a mokuat r 
aici ee etich ae .A similar confirmation of tbe 
‘ur theoty may be found in. bome of the athom Gaans 5: 
fome more unexceptionab Stal ue eacleee aid 
pd : "ofthe gases are obtained, it tesMyr! 
ahr Stern ‘cal, conipari ison. One thingy perhigos tne ak tha atientives 
obset ven 4B tr these deductions ny very opposite te. what; 
recited: f'p:'408 of the last.valume, ofthe Annady: mantalyin, 
the’/Hieperinbnts ean’ be correctly made, wemayyb 
Himehts;" bacertain the’ relative. numb ‘of pertioles,in, wy 
Haws’: foX"the proportion of the. fhe ene tampa a 


Hupetatutey will give the p thenumehmoms 

aid Weights whether ‘the vies. be ie homogenate abies 

aeR Vin: ‘extended ‘our theory of. the mixtyre of: bodies 

ae dheniidally on each other as fan es I thitkoit a ( 

aw ‘expected that I should enter. inte: lek xscpimr teen 

Of the accurasy of.the doctrine.of.4 capacitigs,” inane 

Avetimerits -by: which it may: be-directly, vefaéesd. » Suahky 

are by no feans difficult to do, but na. ck tbevendl fish; 

‘f-fiave some idea of examining the soundness af ORR, 

ottrine of “ Latent Heat,” I shall reserve: an 

Have to offer until then; and, if: it. should. “Sppend mecbae: 

Bit them out to ether. za Paes uP yom yey 
it How extend my inquiries to the. mixtures NuMerAsewNes: 

."8F three and more hodies; but as these things-eesilyiflow 

‘What has been said. of two bodies, it. be -detire PN: 

: tof cunt than utility to carry the investi ations. any 

attempt to draw the 2 attention of philisophem- 

implicity and fecundity of this: theory, I shall pooceed:ta- 

opr scolebes ted. 










a et ent of the phanomena atiabated to. the 
aledine Uf Latent Heat.” fg deatitibeans 
Me, ‘ 

TUE sti at) ts "(roe em) po te th ete repeat <8, ty 

980d) git ms t et TE farte-Qqey aide 

Bhtow sit fe 2 ga here ee tod one e Soe 

bas Yiu, ty: aE ST CLES? Itt 5 TS 

soasbive . it td * hr rr oe rs CORPO. Er 
co BEETS tae to ise) bee 

Ob dau, visees. cape 23 a Paco. 


2. Mr. Sylveatér onin Mothodaf-etprewing, . [tent 


a  Barice VL 
Qa g Method of expressing ‘Chemical Compounds by Algebraic 


Characters. By Mr. Charles Sylvester. 
(To the Editor of the Annals of Philosophy.) 
MY DBAR SIR, ' 1.160, Great Russel-street. 


I wAVE often, in conyersation with you, mentioned the want 
ef some easy and simple mode of expressing chemical com- 

unds, at once showing their elementary constituents. Kt is 
well known to mathematicians, that if the relations of quantities 
under various circumstances had to be expressed by,.commor 
language, it would be a task so laborious as to render moat of 
the operations of analysis impracticable, The notation which lL 
would adopt for the expression of chemical compounds is pre- 
cisely that employed in algebra, excepting that I would.use 
none, of the signs but that, of equality, and that should be. used 
only to express the equality of all the elements before and after 
decomposition. _ 

The weights af the atoms of the different simple bodies I 
would represent by letters of the alphabet, not permanently 
&Gxed for. each, bub assumed, discretionally, qs is the casg in 


_ algebra, stating. beforehand what letters shall be used fer 


each elementary substance in comparing the bodies which are 
_ the subject of examigation. These letters I would use to 
express the compounds precisely as in alegebraic products, by 
pacing: them, together as in forming a word, when the sam¢ 
etter ‘would be repeated in a compound, which would be 
the. case when more than one atom is combined, I would 
use an exponent, which is a small figure placed. above 
the letter a little to the right side expressing the number of 
atoms; as, for ingtance, if a and 6 were to represent an atom 
each of a body, the compound would be expressed by. a; but 
_iftwo atoms of a had to combine with 6, then a*b will express 
- such a compound. . 
To make this a little more familiar, we will assume a to be 
azote, c carbon, o oxygen, 4 hydrogen, p potassium, Then we 
shat! have ao, nitrous oxide, ao* nitrous gag, ae* nitrous acid, 
and ao’ nitric acid. In the same way co is carbonic oxide, and 
co* carbonic acid. The whole of the compounds of these ele- 
‘ments will be as follows : _ 


ao nitrous acid, 

ao* nitrous gas, 

ao* nitrous acid, 

ao’ nitric acid,’ | 

(ao*) (Po) nitrate potash, ...  « 
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(ao’) (ar) nitrate ammonia, 
(co*) (Po), ponate otash, 
(co?) (ak®)' oar onatd an onia, — 
(cot (Po) bicarbonate of potash,* 
wowater, ~ ° 
‘ah dmmonia, * - 
po potash, 
‘co carbomie oxide, 
; . ¢9* carbonic acid, we 
; ch olefiant gas, 
, ch? carburetted hydrogen. 


In otder to ‘give some idea of the facility which this notion 
‘affords when chemical decompositions take plave, we will give a 
few examples. ) 

The decomposition of nitrate of ammonia by heat used te 
obtain the nitrous oxide would be expressed as follows: (ao) 
(aly = (ao)* (hoy, which is two ‘atoms of nitrous oxide, and 
three atoms of water. At one view, it will be seén that the ele- 
wdétits are the same on each side the ‘sign of equality ; aud. 
suotabers be substituted for the letters, add them together on éaeh 


t ‘e 
4 ’ 


side, and the sums will be equal. In instances’ where. teutaal _ 


décomposition takes place, the sign of equality is made fo 
Weparate the quantities before and after decomposrtitt:’ ‘In the 
‘dction of chlorine upon a solutidn of potash, let C = chlorine. 
Theis ©° (ho)* (po) = (CA poy (Co’ py = Your atente of ireariata 
of potash, and one of chlorate of potash. 


‘\ 


n cheinrcat changes take place imorig gaseotis bodies, % _.. 


4s common to state their proportions by volumes. This will be ~ 


dusty managed when the specific gravity of the gasés are knowhi. 
This'can be ascertained by experiment; but’ some very. carious 
facts have lately come to light, showing a remarkable ¢annet 
tion between the specific gravity of a gas and the weight of its 
atom. When hydrogen ts made anity, the weight’ ofthe atom. 
Of a gas is either equal to the specific gravity, or some multiph 
of the same by a whole number. , of 

The following table will show the weight of the atom and the 
specific gravity : oo 
Atoms. Sp. Gr. 

CD. wees ssecoees O eee U 

Hydrogen sos neccle kh e¢€e h 
Azote..... ceccesecess A woes |. 
Chlorine .......e.000. Co weer GO 2, 


| 


oo | 
at 


* This parenthesis is used to distinguish the acid from the base; and when more than 
Gite atom of acid occurs, an exponent would be used. Indeed, where no exportent ts 
weed, it nrust be conceived equal'te ¥. Then a =a! and.(co*) = (co! 

+ The relation of the specific gravity to the weight of the atom J pointed out to Mr. Daj- 
ton, Dr. Henry, and to Dr. Thomson, long before the account of it was published by 
Dr, Prout in Thomson's Annals. ‘+ St : 
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It will be seen that in reducing the above ratios, it is. anly. weeen- 
sary to take away the letters, and leave the exponents: 1asiti the 
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The ratio by weight of oxygen to carbonic oxide will be 
=, oro toco. The inverted ratio of their spécific gravities will be 


sy” ott 


oe Jggt te tat cones gh 

=. Then- x5 = txXe= one volume of oxygen to two of 
carbonic oxide. The ratio of oxygen to olefiant gas iso). Ther = — 
x Pods ie ee ‘three volumes oxygen: tovone oléfiant gas. 
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Oxygen to carburetted hydrogen: =- - "Ft = mx x 
chy, 29IVG 2hy 
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one atom : hengs it will be = for the ratio by weight. In the 
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In some chemical investigations, it is foun necessary to have 
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recourse to real, algebra ;,,n which case the same means may be 


the quantity 


O 
tity of carboitie acid produced, and the specific pravity found by 


not, necessary to find the proportions of the remainin es, 
Hat ‘e tear : tsa 'h rogen ‘free’ Hyd si, ipa elfvhnic 
x The oxygert’ which. 100 volumes of tli gis 
ited’ Was X10 Solames, ‘and the carbonic acid prot ced ' Wis 
70 volumes. _ | eouiveig siiosqge | 
oi od? lotix =: volumes: of carbaretted hitdrogenvig did0ivblames 
of mixed gas; y = the hydrogen; and z = the carbonic oxide. 
They ety + % F100, the quantity omplaggd.itinsqe uashito 
hen since x will take 2 x volumes of oxygen, y 4¥ volume, 
Pedow Ae: yolymes, .we. shall have... roids doidw = 100. 
The carbonic acid produced by z will be equal to x, and that b 
.. 40 z. an ( tonhorur ted: ages od Iiw 2 
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By subtracting the third from the first, we get, . 
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On’ ‘the Geological’ Formations of ‘Headen Hill, tn the ‘Este of 
ST _ Wight. By G. B. Sowerby, FLS. | - 


“"  * ° (¥o the Editor of the Annals of Philosophy.) 


- “Tu'e:combined efforts and abilities of ‘a most respectable amd — 
Feartied Society have been exerted for some years inthe exuseof 
‘geological scrence ; their attention has been directed to the-care- 

examination of various interesting districts; facts of veist 
“¥mportance have been «ascertained, and the volumes of their 
‘Transactions are stored with considerable and useful information 
: the Various points in connexion with, and generally leading 
“td the ‘discovery of, truth’ id their pursuit: Notwithst icing, 
however, the zeal by which their exertions have been stimulated, 
-#nd the’ gréat degree ‘of labour with which they have been accom- 
“pamied, it will, I thmk, appear to any reflecting mind, that their 
‘euéeess; and the consequent increase of geclogreal knowledge; 1s 
not proportionably great. We are but just arrived et that at: 
in which we begin to discover the existence, and to estimate 
extent, of our ignorance—ignorance rather the resuit of -walful 
negligence than of unavoidable necessity. In support of this 
opinion, [ will appeal to that reply which must be given to the 
following plain question: How can any person know the nature 
of any stratum, until he have taken the pains to make himself 
acquainted with ita constituent: parts? For imstamce, oan any 
person decide upon the nature of a mass of granite until he know 
iow to distinguish among minerals the three substance’ of 
which it is composed? How can any person decide confidently 
on the nature of a shelly stratum, unless he know whether the 
shefis which’ characterize it be land, or freshwater, or marine? 
‘The undisputed importance of geological investigation renders it 
‘extremely desirable to collect the most undoubted evidence of 
‘facts as they are, before we can hope to arrive at any thing like 
certainty in the conclueions we may be disposed to draw. 
- them. Every particle of information that can be’ gained is, 
therefore, of some consequence. These are uty veasens for 
troubling you with the following observenons sellected diruag:a 
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raat of Headen- Hill, Isle of Wight. = 
~phort examination of Headen Hill, in the isle af Wight, which, I 
egret, it has‘ been impossible for: me to complete owitg’ty #1 
wery. contracted period: it was in my power to ‘alldt to thé 'pit- 
pose. This spot, it is well known, has been repeatedly cxamineth; 
& description of i forms the principal part of a memoir publithed 
im the second volume of the Transactions of the Geological 
Society. . The particular object of my visit to it was to collect - 
the fossil freshwater shells that abotind theré;‘for the ilhastration 
of that part of the subject in the admirable work on Land and 
Freshwater Mollusea now publishing by De Ferussac. } wished 
also to-obtain a regular series of the strata above the chalk, in the 
<appermost of which exist: such multitudes of freshwater fossils. . 
Of course, I took Mr. Webster’s memoir, abovementioned, w 
me; I was to be guided by it. I, therefore, trast ¥ shall be 
acquitted of having. gone there with-an intention to criticize is 
respectable and learned author; if, entertaining difference of 
umon, though founded upon the examination of the same spot 
ground, and the same kinds of organized fossils, 1 shouldfind 
elf compelled to express my dissent from what he has 
aibrented ; following the strata m-the same order ; but as regards 
‘the nature of one particular stratum, guided by a more intimate 
‘eohchological knowledge. 
‘- One or two general observations shall suffice for the “ lowest 
wndrine formation above ‘the chalk, meluding the plastie clay and 
sand, together with the London:clay.” -The present state-of the 
. vertical cliffs-is such as renders it quite impossible to trace the 
sand and clay in the orderin which Mr. W. has described them. 
¥ndeed these chffs appear to consist rather of vertical beds then of 
contmuons strata ; and must, therefore, be as constantly varying 
as the. weather and other natural causes operate to produce 
changes in the form ofthe cliffs: Every thing isin favour af the. 
opmidn, thet from the chalk to the lowest part of the freshwater 
stratam, the whole is but one formation, consistmg of various 
beds ofsand and clay. Indeed Mr. W. says, “ upon reviewing 
- the -whele of this lower marine series of strata in Alum Bay, :a 
eompanng it with other sections of the strata immediately over 
‘the chalk, we shall find it useful, for the present at least, to 
-separatd it into fwo great divisions: 1. Sand and plastic. clay. 
“2, Londen clay. From the irregularities in the beds m the. few 
pieces where there are good sections, these divisions, however, 
‘ean -ds -yet seareely be -considered: as distinctly determined ; ” 
but he goes on te say, “ thus much is certain, that the plastic 
elny and- sand are always below, and never above, the Londen 
bir'pe ' But it.appears to me that he hes himself descrihed a-bed 
‘éf London clay, which he marks d, in Plate XI. of vol. ii. Geal. 
‘Beane. very near to the chalk, and placed below the greater part 
_Of the beds. of plastic clay and sand, which are again surmopnted 
‘ty the-bed of clay marked. B ia the same platen tis 
“tre he advances an opinion thet the- bed marked d ms not conti- 
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sth te than of marine ori Thus much ig ¢extain,, 
ft the: miettet number of shells found j in this.stratym are {76 
iiibe d not mote so that: f* if we za poe Fassils,, a8 % 
méans of identifying: st A, we Feapon, 
to ater as there does bh si ym marine fortantion etween 


any , t ahe name gruig flow ecto 2 otiedy ¢ - Swollot ods Anids I * 
ra a Fe ake a ee ffl Dainabell,.batestse: J haraiossicans éf sakene 


mal ce pat zee Palla eer oy dept W cin- 
ks antl, frouicitepanctusing-tlve 
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220 Di Dustbeny on Arragonites [Stvr. 
the’two freshwater-onda, whieh Mr. WW. designates ax such eon- 
sequeutly-that thete are-only known at Headen /Hill, or Alem 
Bay, two distinct formations above the chalk + first, thesane and 

tic clay, inchiding the London clay; and second, ‘the. tesh- 
Pater formation, centisting of several beds: varied in’ thelr 


. eenterts. 


There is some reason to believe that the Woolwich beds may 
be cotemporancous with this “ upper marine formation’; ’’’ for 
many of the shells contained in’ it ere- species of freshwater 
genera. ‘Phat of Plumsted is much more evidently a mawine 

mation, if we are to form our judgment from the shells it 
eontdins ;-but I cannot see any reason for supposing the “ craptt’ 
to be identical with either. All the fossils I recoflectto have ever 
eeen from it are decidedly marine, and the fortiation bettis 
evident marks of identity with alluvium. . a 
_ I shail close these observations with two upon the! shells 
contained in a bed of clay, 11 feet in thickness, placed over Mr. 
W.’e upper fréshwater formation, and which, he says,‘ dre 
tnmixed with any other species, and of such a singuler-cheatae- 
ter, that Mr. Parkinson could not refer it ‘to-any known gertes. 
‘First, I cannot say it is absolutely mixed with any other spevies 
here; yet there is within a fout and above it a bed:of-ironstome, 
two inches thick, on both sides of which are immense qeantities 
of the same paludina as is found mixéd with lymnei in some 
parts of Mr. W.’s upper marine. Secé@ndly, in generic charae- 
ters, the amail bivalve shell in question very nearly resembtes 
eorbula; but, though the hinge cartilage is internal, and the two 
valves unequal, asin that genus, yet there are some differences, 


and there ts strdng'‘evidence of tts freshwater origin ‘about the 


tumbones which are eroded. Its recent analogue is desertbed 
avader the name niyalabiata, and figured from ‘the Rio de Mm 
Plata in the Transactions of Lnmean Society, vol. x. td xxiv, 
f. 1, 2, 3, p. 326. Yours, &c. | 7 

G. B. Sowrrsy. . 
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 Anmicer X. 
On Arrogonite. ‘By the Rev. Dr. Daubeny. 
» | (To. the Editor of the Annals of Phelosophy.) ; 
«sR, ” Magdalen College, Oxford, July 1, 1621. 
' Dr. CLarxs, of Cambridge, in his paper on-Agregonite,, pab- 


lished in the last number of the Annals of Philssophy, remarks, 
that “although Kiswan, 27 years ago, conjectured, that: this 


mameral contamed strontian, and Prof. Stromeyer, of Gottingen, 


{ ba 








. eS | Dit, Dauheny,on. Arragonte. |. epg 
diacoyoret. stromtign.iig some. pf the sub-varicties, yet. it still 
yemaina. to. be proved: whether this earth-be an eusential, ar only 
a cagual.ingredient. 7: tee, Sf ite cet we SDS 

. I image, from the above sentence, as, wellias from the slensa 
of: the. journals.which: lam in the hebit of perusing, . that: the 
recent experiments of ProfessorStromeyer on this subjectang: nat 
generally kaown iv Great Britain; :and, under this impression, I 
may just mention, that having visited. Gottingen last. summer, ia 
the course of a tour through the north of Germany, I had some 
coaversation -with Prof. Stromeyer on this and similar subjects, 
and was informed by him that he had lately analyzed no less 
than 18 varieties.of arragonite, several of them.carefully selected 
from the very localities with those which, under the hands of 
other experimenters, had afforded results so opposite; and thag 
all, with one exception, had. yielded traces of strontian in a 
greater or less proportion. . _ 

‘This. .sqlitary exception was.the “coralloidal variety,” or 
‘¢ flos ferri,” in which no.portion of: the earth in question could 
be. detected—a fact, which. may be alledged in corroboration of 
the argument:-adduced by Dr. Clarke to the same effect, from the 
circumstance of this mineral appearing to result from a sjmulta- 
néous, process with that. by which,calcareous alabaster (a mineral 
totally devoid of strontian) is deposited. | | : : 

Professor Stromeyer, therefore, believe, proposes to. separdte 
this ftom the crystallized varieties of arragonite, as the latter, 
according to him, not only contain strontian as a censtant 
ingredient, but even have theix form affected by the greater or 
less proportion in which thjs ingredient enters into their compo- 
sition. Nor does it appear impossible that so small a portion of 


strontian should determine the crystallization of the‘ mass, when | 


we consider how inconsiderable a quantity of carbonate of: lime 
will, in-some instances, give its form to the aggregate, of which 
it forms a part, as in the instance of the Fontambleau ‘sands 
stone, . . | 
Without, however, pretending absolutely to decide whether 
the discovery of strontian be sufficient to remove this anomaly 
to the general law of the correspondence of ¢rystaltine form w1 
chemical composition, it must, £ think, be admitted, that unless 
Tam incorrect in considering the authority of Prof. Stromeyer in 
those departments of Chemistry, to which he has devoted hia 
principal attention, of equal weight: with that. of Thenard, Four- 
¢roy, and Vauquelin, who have contradicted him, the positive 
assertion of this-eminent chemist must, according to the common 
laws of evidence, outweigh the negative testimony ofthe latter; 
and ‘if such“experimenters as those above alluded to, he ‘allowed 
to have been mistaken, it is no disparagement of the analytical 
skill of .Mr. Holme, to whom’Dr.'Clarke afterwards allades,'to 
conceive that he may have also fallen into a similar ertor. 
v' -Eshould add that: Prof. Stromeyer presented me with a papet 
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aca ileus yi By. Cal. - Beanfdy, FRS." ve ows ty 
tee t a a t 
sean ott tke | -aheg! Heath; neat Stanmore. ~”. th. oa " 
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Latitude 51° 39’ 468 Doth.  Lemgitude West in time 1’ 20-98". 
Teepe ul aveag-! eee \ 
Aug. 4. Immersion of Jupiter's second ue 04! oboe Mean Time at 
Aug. 11. Immersion of Jupiter's second $13 rare 25 F Mean Time at Bushey. 
satellite. ....c.ccccssccess 18 48 0 3 Mean Time at Greenwich, 


Aug. 14. Occaltation of A § Immersion 8 48 
Aquarius by the moon 7? Emersion. 9 . 8T 160 0 § Men Tine a Bast. 


‘The iggmerpion of a was instantaneous, and the: Amepertain 
to one econ Dew having rendered the object glass of the 
telescope somewhat obscure, the emersion was not he accurately 
determined. The observation of the immersion confirms my 
former opinion, that the moon is destitute of an atmosphere, or, 
if by one, it is very dissimilar to the terrestrial: 
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Remarks upon Mr. Herapath’s. Theory... HME boeade 


(a - .,, (To the Editor of the Annals of Philosophy,). an ‘a * 


; an. “am, a cee ATL Oe Bay 
“Ties udiféring a few remarks ¢ on the very ingenious th 7 
‘bh Me Herapath in some late very nee of the Manoa Fe 
towisclaim all wish for controversy, and’ to profess’ wybelf’ : 
ited by no motives but the desire of contributing to the’: 
adiaace of truth; and, therefore, trust that beth Mr. B 
and other readers will regard these animadversions with cai | 
déery'and whether they shall be found to possess any vlaimd to 
‘or-‘noé, will view them, at least, with.im ty. 
fuer only'part-of his investigations which I shalt-at’ present : 
make the 5 su ject of observation is that which relates.:to sdme’. 
the physical properties of gases, and the theory of 










Ih Prop. VIII. Mr. H. endeavours to show, that supposing in 
two portions of the same gas the numeratoms are equal, the 
elasticities will be as the squares of the temperatures. Tha 


294 : Remarks upon Mr. Herapath's Theory. (Serr. 
principal step on which his proof depends is, that the elasticity 
varies as the momentum. of the particles x the number of 
returns. We may certaitly grant that the elasticity varies as the 
action of the particles against a given portion of the surface con- 
taining he gas, but it may fairly be questioned whether this 
action can be measured by the momentum x the number of 
returns. The mqmentam must be the mass x the velocity, and 
the velocity and the number. of returns seem to be the same 
thing ; 80 that the same factor is introduced twice ; and hence 
the square of the temperature, mstead of the simple temperature, 
results. | ms oo, 
“ In Prop. IX. and its cors. which depend upon the last, he 
asserts, in a somewhat positive manner, that MM. Dulong and 
Petit are. mistaken in the result drawn from their experiments > 
but without entering upon any ‘examination of their reasoning, 
and salely'on the authority of his own theory. Thus even 
granting the validity of the proof above considered, he is assum- 
ing an hypothesis producing a result at variance with experi- 
ments (by his own confession), and in consequence rejecting the 
xperiments. ..... oo - | 
e third cor. to Prop. IX. appears to contain an expression. 
which stands much in need of elucidation. Mr. H. says, that 


as 6 to 7 nearly. In a former p per on this subject, published 
in the Annals tor July, 1816, he 
does not use the word “temperature” in ‘its usual sense, 
though he by no means makes it clear in what sense he does use 
it. The only sense which the expression seems to me to admit 
in this place is, the heat which has been communicated to a 
body above that which can. be conceived ‘an absolutely cold 
state; and then the proposition must ‘imply, that the gas has 
gone on expanding by successive communications of heat from 
a state in which it had no heat at all; because it is only esta- 
blished on the ground of that theorem which asserts. tempera- 
ture to be in a certain ratio to volume; and this is deduced onl 
from experiments made within the limits at which heat expands 
the bodies employed; but both from the law laid down by Mr. 
H. and becanse heat is the cause which keeps atonis asunder, it 
follows, that when the temperature is 0, the volume must be @ 
also ; or, in other words, the gas must then not have existed. 
hus by temperature we are to understand a certain degree of 
heat. above that which thrown into a nonentity shall expand it 
into existence. oo. 
- Mr. BL’s theory certainly affords a good explanation of the 
cause why all gases have a tendency to mix; -but it appears to 


Be that the explanation of their mixture on common rinciples . 
08 


s nat necessarily imyolve the contradiction which he points, 


out, If the gaseous state of a body be owing to the repulsion 
of its particles, and if we suppose the surfaces of two different 


>. 
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genes 40 he in contact, thenithe particles which form the surfane 
af each, wil, -by: thaiy. ropulive tree, andes vous to' fly eff from 
the masses to which they respectively belong ; and they will Qy 
amemmeng spams of; thé other gas, there being nothing to 
prevént thei, ull they seach theiaurface of the eonteining veer 
el; ‘and this. being the case-with both gases, ‘they. must neces 
shmily ‘mix tinoaghout ithe whole:apese which: cqutains them. . 
; SOf the thaorem given-ip. p. 408,,c0r author has not given. us the 
least clue to ademonstretion.. In the Annals for Jupy, 1816, iit 
is given as a cor. to a more general theorem, which, 5 OW 
appears ‘to me involved in an inconsistaqncy,. According 
wop. VIII. elasticity varies .as the: numeratom x ‘aquare. of 
« By thig. theorem it is as -the equare of temp. x the 
Sguere of the nyumemtom, and:inversely 98 the. specific gravity. 
The inference which he makes from hence respectjug. the 
eemposition of water appears to be direetly pt variance -with ‘the 
¢leer result, of :all experimenta, Yet: Mr. H, admits that either 
gaay be true, or neither, but maintains that it is beyoad ow 
‘power to: demonstrate which: is the case,- The , established 
-dcetrine upon this:point is surely. demonstrated to be the’ true 
one, if any ever was. He alludes ta the subjact m his pepe 
published in 1816; and there says, that the common the 
itekes for granted that equal volumes af any two gases,. eeterts 
@Parthus, contain en equal number of particles. But 1 beg to 


suggest whether this.supposition. is at all made, We-find by 


samperiment thet the proportion.of 2:hydrogen to 1 oxygen: holds 
goed -Whatavaer .be . Folumes we: try, and thence we-elearly 
rand nightly infer, that the same niust also be, the case when the 
-¥olumes are infinitely small, or atoms; but it is adntitted'that the 
atom of oxygen is ef greater weight or density, and, therefore, 
~e6ntains more:nratter. Thus Mr. H.’s-view of the subject ma 
possibly not ‘be inconsistent -with the atomic theory. Thovgh 
is definition of atoms is not easy to.be conceived (see Annals, 
«duly, 1816), I would propose: to his further consideration one 
Aiculty attending it. Some atoms, he admits, may ‘be, com- 
posed of emailer particles; and, therefore, there ean be no 
sions or collisions among .thege particles, -yet there is be- 
‘faveen the “ little. individudl :hodies”’ farmed by them, and the 
-siber storms af thée.gas; and.as they must.all be of the same 
bind, and :endwed.with the same properties, there is a difficulty 
in conceiving how some. of them.come to -mnite, and others to 
repel one another, which needs some explanation. 
he theorem which he gives for the temperature of a mixture 
in p. 403 is left without explanation ; and as the results derived 
from it agree nearly with those from other sources, there is of 
course very little evidence gained in favour of either theory. 
But the theorem in question rests upon-the existence of a point 
of absolute cold ; and, therefore, we must hesitate in admit 
it till we have made up our minds on that much controverte 
New Series, vou. 11. Q 


Ws ‘Remarks spoke, Gapapath's s Theory. (raced. 
‘point. Mr. H. has not proved that any such point exists ; and 
rill that is done, it is premature to think of finding an expression 
"te represent it. WIX saorrséA 

- Mr. H. also endeavours to explain those phenomena which 
‘ere usually ascribed tu datthntiecats x which if any theory 
was eyer established by the most direct and decisive experiments 
Widitpiths Aposeted dedrcible asus é 
‘considered so; yet -heyjecth-it} andl atd’mpts to explain the 
phenomena on his own principles ; _ his reasoning, a2 a 
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nin-the formerdirection must be diminished. 
t 18 also what, I think, Newton would call “ durior h 
afiw’3ad! dandeive that the'particles of'a: gall durin hypothe 
perasbives dash nter velocity than‘thost ofa filiid.botovoone 
Thus -b4nite': ‘hope without offence, stated a fow cbjectiods 
Ande miivaleics ' which have occurred to me ‘in‘reading Mi Hera- 
Qati'’s papers. ‘Should these remarks ‘be 'thoughtiwortlemtteds- 
Bon, I may, perhaps, trouble you with a few mote ob thetecher 
? HOSP His iniquiries; and with such remetks, if eothmdniuéted 


wth’ candout, Mr. Hi. himself cannot be. + coma hestha’s 
‘professed it his wish to excite inquiry and e 
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praryione, of:these trials, the akin. waa, esorchechthat wae 
ancovered jt ithe .otber-hed. not suffered in tha, slightest Wagroes 
thee 18> nO.appearance of per reparat bration On. aither, hand-2udT 
-aTs The bgok. ofia negro’s sed. te shelaumiweha 
Anemometer, apo. it, which stood at. 002 ¢ “t the, arderhalp 
podented; the skin had not suffered in the least.” . ai I aid 
be@iicVe:dlome concludes. from these- and. ather. exp 
st Ahat isis evident that the power of the sun's, rays :ta:¢ 
lie akin: of animale is destroyed when applied to a black. punta, 
altKough the absolute heat, in consequence of the abrorpdion, af 
the rays, is greater.” This fact, the author informs us, ‘was 
- explained by ir H. Davy, by observing that “ the radiant heat 
in the sun’s rays was absorbed by the black surface, and con- 
verted into sensible heat.” 

II..Onthe Magnetic Phenomena produced Etectricit . Ina 
Letter from Sir H. Davy, Bart. FRS, to ton, 
MD. PRS. 

This paper ig printed in the present volume of the Annals. 
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ill. A Communicdtton df singular’ Fact ta Netudal elon. 
ad the Right: Hon: the: Matton PRS chista dalter 
dressed tothe Presidemke. tet) bet gh MTD, SIG 
Some ‘account:bf thin ebmmunicetion hs boc alee 
in ithe: Aanals. nae tedtagd oa cory sana i beets ioclated 4 tir 
TV Papnticalars: ofa Fact; nearly snmlar:.to that 
Lord Morton. *Doaitnmivatad to te the Prebidtent, invis i tea 
Danieh Giles, Esq: 2° *- syet TCE OB 
OW The: Choontan: Lecture. — Microseops ol Observestione ton ithe 
{plineing $ ubjects: Qn the Brain and Nemes; showing that ihe 
‘of which they.are composed exist in the. Blootitn On 
the Dispovery bf Valees in the Branches of the Was' Breve 
between: the Villous and Muscular Coats of thé Stomach} Oaitiee 
Seravture of the Spleen. By Sir Everard Home, Bivto. WERE. 
‘Shis paper cannot of course be rendered initelligtbe rerrtlinrst 
Be, plates whieh nccompany it, ye Ue ce 
. On Two New.Com runds of Cua Cat Si 
a new Compound of Iodine, Carbon, anil Myddogen:: 
Faraday, Chemical 1s ccetont at the Royal Institution -Couknn. 
nicate by W. T. Brande, Eaq. Sec. RS. and Prof. of Ciebmiistay 





sit thé Roya) fnstitution.: - of. bf wh FYI 
This very interesting paper has been given: “Sh. thetipttsaat 
*volime df'thd' Amnaln ceo yg adT 


‘ANIL An, ‘Account: -of the Comparison of various :(Britichtitihed - 

ards of tineur Measure: ' By: Capt. Henry Kater, FR. foo, [lo 

. “Phe eommissiohers uppeiuted to consider the: saliject def 

- Welghtasind tessures recommended in the Finst Repyrt, 25éer 
fegpl dotanhinalion of the. ‘stendand yaed, that. whécklsiwus 


cmploeed by General Roy. the measuncmentucé a babes 
Site th;” "us a fiyadation fos the trigonumetucal’k 


~getions that hnve been: carried on hy the ordnanee: thro 
‘thé evmntry!' ‘In ‘consequence of ths determmation; sty 
‘Rutetyit Became necessary to examine tie standard $0: 
' Report alludes, -with the intention of subse deriving fea 
‘va sealt-of feet and inches.” The object-of this paperis to detdil 
the experiments for this purpose, and they ey appear to haves¥een 
! conducted with the usual precaution end atrhty of their wifhor. 
avative measures of various standards ‘are given in the fam 
of tables; ‘amd the foltowing one contams the resilts deduced 
| by ‘comparing: each standard'in succession with ‘thet used 
ol. Lambton ‘in the ‘Survey of India, an account of whowelope- 
“Tattons mey be found in the Phil. Trans. for #848; 
_ Excess of the following standards above Uol. Launbton’s stanilard. On 80 teldabe, 
Sir G: Shuckburph’s standard . vaevcdscvevcccescs H *OOUEEZ 





Bird's standard of 1760. CeCe ores erecseewer oj." 900689 
General Roy’s scale ..... Laseseecnsteascaetens + -001637 
Hoyal Society's standard v.50. cu ebe cece see ee + 02007 


Ramsden’s bar (used in the Trigonometrical Survey ~ htt 
- of Great Britain) . ce av evceeeveceodenseceuees 4. 006147 





obtains wk at - 
bain Rb ih Ireikaton for 12 Pat T. ,98 


see found, it 
m@bly frdm ekery-other stundard of,  autlennity, ithe Commnismoters 
ahr and’ Measures. proposed in their second rephrt, that 
perieasentary standard of 1760, whvald: be considered ag 
fie find ion of by Cape. orghbe-amdd) maaenres. tag abs 
I¢ is remarked . ater, “that the standard: thee 
eclected differs so litle, | at all, from that of Sir. G. Shack butph, 
‘that.they. may, for :every. purpose, be considered sa perfectly 
sorties! s.an ‘this agpeement is partzeutarly convenient, because 
tied teneth of the metre ha ame been determumed by comparisons 
with Sir G. Shuckburgh’s scale, and'a fac simile of it: made by — 
MH. Proughton;.for Prof. Pieter, all measures on the Continent 
iaiva\ converted into . er measures by veference to Sir George 


Shuclburgh’s stands ® standa 
the Urinary Orpans und Urine of: nao 
Sheores of the Gants @. By John Davy,MD.FRS. 
cv Mis roount of the contents of tins paper has-been given in the 

UX, ‘An Account a Micrometer made of Rock: Crystal. 
:@v Boliond, F f Oy By 
‘his paper vonnot be rendered completely. imtelligibte without 
 wedvenve tothe dvawing which aecompanies.it. . According ta Mr, 
Dollond ths advantages to be devivad from his:improvewent ave 
téhe ‘foliowing: that m meking a sphere os lens from. a piete of 
reock vryatale and ode ting: it toa: telescope 3 im the place'of. the 
cumeal eye m.its natural refrnctings ‘property, 
we is wack a br cho applying the orystal tee est 
/aq yantages ‘oO at, ua € ; 
sphate; the very geent saving © time required:te find tho. | 
. par huge for cutting the mc olh "alse of ousting the anyatede fo . 
Sear proper angles, end working their surfaces: with sufficient 
| render them useful as muerometers in the:manabr 
: hat is ‘eoommended by M. Arago, Dx - Wollestom, cand 


others, | 
| ‘Upon the p lan which is now submitted, it is only: necosaary +0 
meclect a piece of perfect crystal; and without any knowledge of 
-gheiangle that wi give the greatest double refraction, t frm 
the sphere‘ of a proper diameter for the focal len 
: ‘The second advantage is derived from being a let to take ‘the. 
angle on each side zero; without reversing the eye tube; also of © 
taking intermediate angles between zero and the greatest separ 
ration of the images, withoyt exchanging any part. of the ye 
tube, it being ony required to move the axis 0 which - 
is pla 
Thirdly it it possesses the property ofan eye tube or fens that 
is not intended for micrometrical measurements ; for when the. 
axis of the onyetal is parallel to the axis of the gbject-glassof the 


Bh Ld = 188 Fras pomatebmrridqowliad Bead 
afl scape 2“bnly alia anager wat 196 foyeiedjlandiinet willhdoas 
isti ctly formed as with any lens that does nesopuearspsti 
MOIIT BAeg eos OcTIG@33 to sborm jasd 9d} sodT > 
TN SO eh Struwtedbdeatiehd phone thitiugdbvebliel 
pi WE placed! fi soshorhtucdethe 
bubed's ne if als arstionds fenaihed 


with a divided circle, it will correctly answer the pu asfia 
Hae Mepis to Lege oa 9 ply 9nose yd} os jadT >> 
% 19 > LL 
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The ve Res oalé'7a fotrid fromthe! hitogn, G@ametsial 
WY diadd ht Object, da-Wall-vary ih proportina‘toth 
powers of the eye tube; its value increasing 4m TUGh £6 
inttéase af those itiapnifyingy powers. |. 1-1! uoileilog tsdT » 
~59 8 fe?! deferring’ to the platé which ie ‘needfeltositetedde the 
SU of the itstrimient perfectly intelligiple;! MkeDoltegdacelb 

udeés witht 6byerving, “When I constrécted this aitiospnesdl, 
96 Was My ‘intention to Have applied ito thebmeadurunentsefalle 
“ngies that ate subtehted by- the appauventdiaineters Ui the Keel 
stats, ds seen in achrorhdtic refracting telescoped; forthe 
_ ‘OF deterthinine their relative’ magnitudes’ ‘also’Ufitnessdsimbanh 
distaricel-df those doable stars that would come withih tie 
SE tHE itticromebters But fiodd belie compelted talatvendtg willy 

of mot? ‘init diate 'e ence, Iain not, ableitolaecanit 

4 @ Hesttiptidin with aay sheasiremehts thet ard etddicitly 
dftabht to be ihteteatiic®’ although I any fully couvhesdyiem 
the trials | have made that the: micrometer is quite equaiddeabe 

f HSP WRIChH Wal tatended.”. bend ods dolT 

UT Re Ba kbdin! Bectere:—Qie- the best Kind “f \8teeloanll 
Form, fora Compass Needle. By Capt. Henry Kater, F&@1 odd 
od lWhith form the subjdet-bf the per 

Red by’ Capt: Kater, in oonseqtienée: of italdvovdiy 

pared, On d(réturt' of the first expedition witieh balled} fer 
aatovely ofa) Notth-West Passage, thet from td iaiar 
abprolitiaithe’ maghutie pole, and the odiseqdent dimintition 
the direc ive force, the compasses on board hed' become 2eklihy 
elgg) ) Water was, therefore, anxious thet 4hel Kext 
it¥dH Should Ke:furnished with instvintents;:eombialied de 


auch power and senswbility as possible. . 
wit  hultierdts experiments as to the- material: form, peksh, 
ther vitcumstances connected with the power'and wewibk 
jofthe Heddle, which it would be searvely poset towbn 


‘Capt fer arrived at the following conclusions, whi 
\s “own words. 7° ue toe oh way nO mEuD.4 ; 
é t the’ best: material for compass neddles ie cibe}s ¥ 
bat care must! Be taker in forming the heedhy Iowxpddeve 
{GALIth wd! pUbsible t6 heat ; “otherwise its Gepebility/af rath: 
magnetism will be much diminished. —. ws. 9} Lo toda 
“ That the best form for a compass needle is the pterced 
ahombus, in the proportion of about five inches in length to two 
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decotmng, TAGRE, bbl mah not 9 PHEW SARE 
Token Bove ise ots we ays atte g 
ma = olishing ag the needie. hasno.effects op diam =e 
aff‘ Phabothe sbbatimode of. communicating ma m, t0..9 Ree 
dip ppotetio tid byiplecing,itin the. maguetic meride ry 
dieooppesite poles ofa pairof bax magnets (the magnets, being 
Sliciemnertina 9m, toying the magnets 80 Joined: flat "pon 
dhe poles, spon its .edning;-then haying ele lenatedl ie" 
etant oxirar terol the. magnets, so that they form 
Ai abetitwa bs three degrags-with the needie,,,t ae 
ifnéra, the centre of the neadle) so. pee i 
¥ presening the same. distance from whe nged rae REDRESS - 
easy Rs torba, tapeated.,. 19 or F2, Himes, qn. RA ob, sufi eval Leng. a 229. 






sd iat sn ncedios from ; five, fo, aigh bag Bele 
imeiz bts being -ehnal, . the. .dinertive,, pose - 
Prups sdraa apeet sy ie ordt gy, all spam oved-T sins Tae 
‘““ That the directive force dogg, not depe 
Vasejodut in needles of nearly the, same lengths and sf 


the 196% J: steal vetted te tay Wit aamepnio), Ww ROY Contra 
klinescthe davintion, of a ce san 
“adteontion eheoi soft Man, depends, an Mir. Barlow hag QP - 
-ertapt of sarfane, and. ia wholly independent-pf she mpags,, 
mnertain sickness of, the_iran, anyouating to.akout tayarteat 
gaisinsh whieh is.requisite for. the complete, AVS RAM EH as 
PAE BNA SHATEFi 6 i tse ytoh avipoa ‘tp 
tromL ANoteee respecting 4 Valeanic Appeaseue i a op 
ds. bathed eastressed.to, the President, ..by Capt) aE 
ERS. Op Two { ad 
fonts oh further Account of Fossil, Bones ‘discovered ta Caper 


hosed bathe, Lamestona Rooks at Plymouth. . .By Joseph; -. 
rege sim, eLetter, ‘addressed £0: Sic Eyerary, Home Es | 


PRB ve, ‘fh di | 
XIII. "On the “Asriform Compounds Oo ‘harconiand ri 
roel ni econnt, ef same. .additienal rae mm § , 
DikandCogh,...B 6 By W dhene Henry, MP HRB» nx mois sud 

nai tiaisr ony Anas eto pApar As given, 8 engin ipeareat 


umber of the Anzals. . badeiragse alo oi od eve inaioagene 
nemniq offs at olboon 2enqoivs 6 tol ms: 4 taad oft tedT 
owt of gaol mi avions ova junds to notioqorq odd ot awdseodt 
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Suber atop Ya at Ae lan val 24 me “ih Bt: oliae A, coetates' 
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deals i OL deheer, -Meramoum: KV. v. UND Pte wins 

vowitegt fe ree Tete melb dere gt ce xenes A dr yud é ey to Joriies 
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“4 eqds be » of, : ’ a) » fs is ath, ty it JOT. tems 
GEOLOGICAL SOCIETY. 2 stp 4s as er: 3 HOG - 
<A paper, on the. Formation of Basakt,-by Mazdulien 
stone seat 7 ot. pgs eo oy gb hy Se ue A 
‘rae veanigenres. thet: basalésc 


ee of gravitation towards their own. canteen, which doce! rl 

6 other btrata, a8 muy: be seen wt onanuhkadioty offi 
‘fontts in: the Giantle: Cons (the deveunnastion:| 

‘is talting’ place inthe basal  easwopporite Qheetuntehy: 
whore ah‘ériginal spherical eeatra'is: demonstrated: ‘by teecdorayt 
, of the serfounditi¢ inese.’ Fhis.splerical attraction 1s alemogheds 
bitéd to a ‘sertam extent ia the ved mark strate: (im: lohebels tines. 
Spheres exiet) on the shove of the Clyde, 









nearly oppuntenGipiied 
HécH; wird in’ ottien > Ft to thea exof peer 
marry iptuces. peratl | 


prbaciple that Mr. L. is Gaegowed Ito: veiee the: 
ph wy : tp rsinorg oT 


OTe | teadinay uf Mr. Btrangways Paper: on the Geetogy wlz 
Wuddia' wad soncluded. - Lact te M—S auon 
Th ‘wateal ‘wialbe ene Batriet whicks intdedes yasth. 
brhments-of Mishny, ‘No ovgorod Viadimir, Tastbhof, ps 
4, and Calonga, cntendita from: “a luttke above. inane) on) 
Pied! Ved wee: three oowes i Cxdonge, 48, “ily generabind gate 
cotinty ; ‘probably belonging to the red 
itl. eohittexiore:' we not wery didtiuct.’ "hth 
OB faet*befow vite surface ofthe: seth ta fownd: w ses bf; 
OR: oo hie legh test: coloerstone!yishias 
reset) ine. “in ental, i¢ i man ite: cis extsatiew 
: ibeitdan. thee ohiddle ‘of Russias: 01 frows she-seacly of: Setusara cms 
the Volga, to the country between Smolensk. and: 
tehet of one-emtundy, -gomerally: of a vasy pure wdaite, aid 
ettiplttaty filled: witis, broken enctinites, lake -tepab 
caryoph Hites, pectinites, and the exuvie of other marie. ada. 
nie svhite'litneetune ovoubs alsd. in great queritily imthes. 
pore of ‘the-eountry abeveMoarcay: where the: government a6: 
hy-Mevdotod and Tatabtof joxrthoseof Viedinmr audiidzain:. 
Further out outward it appears in the southern portion of the gewétnd | 
ment of Sinbersky and om the banks of the Volga isseen fol! a 
considérable -distance both ‘aero ani below the-tewst.of Cider 
hyley, forming ‘the lofty ridge! witel diverts the zeurnisof:thel. 
rare betdeen’ tatropol md: Syzran,: estled the: Markyasiey cond - 
Shigoulify hills. At Sefnoi-Gorodsk, :it Contesnaboniphitw camaesy: 
which are no longer worked. - 
The Oural mountaing, which extend form the ney Sea it the 
Steppe, north of the Caspian Sea, form the natural boundary 
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TRL -  agttdde eta CM... Aare 4 ame. 

eabecen: Amitho ‘agd: Lurypaie Rosia. "Am exiwnsive, ainthict 

of red marl, salt, and gypsum, Thsppaiaa Roasia. down the. course of: the 

Kania;. éendvis } pra ws weeted.amthe: south with the aalt 

distniet of the ‘elga. ‘@a both -sides: of: this salt country, ard 

‘the scutis and waet.pides if the Ousabmobntaing, isa 

vast sract.ofa dull red: er a green dead, commonly called.ceppere 

sawd, and:-worked for i Vinee Be I¢-entendy theough great pare of 
Perin, and. Oris... ree 

Of the Steppe ‘district, Sheprimntive teaet may bie-denaribed. ao, 

ime direction from the upper part-of the aver 

Bing tap Betda,; and terminating within-a short disfance.gf the, 

ely ea, .Atina coarse. grained granite, containing gernety; 

mn iamnapnes passihys: inte crap. or syenite. in Voth BM, eee: 

tive hondonn ‘of: Gallien, it afferds.a fae. white canis | 


butvean:the-sitors Bug.amnh Duiestens 7 BF ty 
The greater: part of the intertor of the Crimea ® appears to ‘pti ; 
skit ofsimilar strata, the only naw- fermation be yi: 
nous peninsula of Korch, ran at the i end..af, fhe ¢ 
chsalin iin. tise: ‘On OU: + bing 
int the Tales arm obi 










bisiyn Tees otein se woaall refetred to. a cheage-afile 
ban li ae iy roe having burat a passage; Chron 
the Straits: ef Constantineple; left. the: shalluw trapp between 
thenvand the Wasplan perfectly dry. tt ay ul. mM sft 

he. Oaacasas-is-a primitive:chatn, containing, ix many eye us si 
cyluainar trap. On its northera.. border, - the oldea sac 
Toeks: ase: a continuation: of these which form. the highest maul 
taima+on the south coast. ofithe. Crimea, and which ase pritcti 

‘of slate, with a conglomerate and:-older limestone... 

. the; better . wow. read: from Mr, Parkes,: congeRing the Bia 
Oxide of Manganese found: in: Warwickshire. | ‘1 

‘Bhe specimens which accompanied this‘ paper appear 40 be of, 
adfierent charneter from those obtaindd from- Cortwall;. Devon, 
shire, and Scotland; and contain more oxygen. They were; 
fittumd at: pliée dalled. Martehill, near the towns of After, 
’ stens.angd Muneaten, in: the! county o Werwick SOPCWMEIAS. 1’ 
détached pieces ‘of from 1 to 50: or 60. ds in weight a6,, 
tlestdepoh-ef frcnm one fost ite.aix. om: oight toot ot, below the eurieoe: 
Ofithe ani, whickie chieflycley.- 6.) . 
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oPFs “AB 
cool 
e drawn from 
about 12 miles. ary 1 . 
by those sandy elevations, which, bein at Esher, extend to: 
Painshill, Breach Hill, a0 near Ripley. At 
Tukebury Hill, and Beacon a cham immediately south of” 
Famham,. it, attains ita breateat: elevation ; and approaches. 
within less than a mile of the ridge of chalk which forms the. 
seuthers dimit.of the London basin. ‘Rsom:Beavon HilkGanep,. 
its, western boundary; may; be traced ower a Jow meoriah coun 
to. Hertford Bridge, where it again acquiges considerable thiek- 
ness, forming a regular ‘escarpment to Broomshill Common: 
ne.its norbheen boundary: commences, passing ito : 
above. Eeham, and forming -a line‘of eandy’ itllecks,: | 
ewalley- -of the ‘Phaites; and-t- nd erent distance’ ni ¢ 
by Sy ‘Anti's’ s Hil and Oatlands, to the easter eshte 


o rl hay eof 

| sais a He i isa is observed resting 5 si . 

the at Hyd 3 here is. every, reason, te. helexs, 

pRaien ee ough oun cheval P ND At ORCS - 
sal CREATES W ie AGAarest enuringeeke candy 

Pi or less oe eed with angular chalk: flimta;: ph prradatr pen 

nets such as.are found upon almost every. part af the t 3 Fens | 

Re? “PHS ighest’ of the undisturbed, beds coxistst o Ag 

and somewhat ochréous sand, without any angular: masse of. 

fliey 40d ;-wt'y Idwer level, beds of foliated green ‘tlay, ‘aledinpy-- 

"be fe of gree sand, occur, as may be observed tO | thé - 


obhiamm Park, on "the road from Chertady to Bag: ic 
Bae beds, are. found alternating, atraga of white, et ri 



















kish, foliated, mals, containing abunde 
reen mg Bi paernce stratified, and. inclosing maaan 


a hibax¢.not hitherto been found in, inanyother eed, 

ove. She, the. eralk,:. Thes lawest, beds 'anay bd gaeneqe. 
eee ee fy ‘to the: seuth of. Chaban park 4 

eieama eer) feet thick. Odé.the-shells foundéa.them;: 


aikwacait tthe cast of a erassatella, agreving-with one. found 
ela Bepis basin at. Meudon m the, hleaire: “Brosstere peer : 
19 al fogs 7.403 2) Dies 


ct a 


‘ge hie Hil, the bed wie Ne hddrast to tie LOK. 
cy sitbntaer Follec chalk 1 Hint TE8E ete Me 
ci le béd'in the pti clay, ‘inter dott He A Toy 


mas related marl, and stgpy,;concretiona of ‘the’ sandstone, 
which are 80 generally disposed in masses over. the surface. of 
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He abe AN ety ed eh ae | 
Basten callie net oto ae A 
q, - : " Pol eulsn Of ssode- 
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to d3uog: vag Gab 4s: aa wake t eusae .9 my te ' oa ii atk ew pn Oy ud sdk 
aodaso1qqs burs, tava, ' Marien. MVE tes a RT (cen 
ods aor) duulw digo ol yoy cot ow cae, Aaa eeol outcry 


_qaea Nini 10 aaeCnaande Now, AND ROTHMES OF Sb BIBONSHA 
yisayoa dis sus Ook NEEVED: b WITH) SGEB NCE): 10)-! 1119 ts me DIE 
aMoids: eidsi9 hoo 29 yA ER WE VEN A se Ow oh 
ponies quanti . eH ‘eal seem Cacop Nuh Qiles: 2: NRT? RAY Ee Par 
uantity.of this: oil-has been. Jdtaly: iinportad into ahs coull? 

ee : been ised but, I beliava, -with considerable dilitdultyy da: 
;ture.of soap.,. It hag rather a.pleasaut smell, apd, is abouts 


tence 0 butter} but,w] 8 thes 

queen sa peculiar and extreme Hea maa Mean, Yn 

lois and. Martineau inforth me that they fie i ft a it; ap ,their: 

ppt thie production df PA sult vf ba i 
ifte Tht ebthbustion. nave 

SidenticHhy einployed for ‘this purpiies' a i ct eh 

(Gian und pleasant smell, it'is niuch preferaie td the’ oe abi : 

tsed pei! mv premts houses. Bibs is vied boxviud 2zal 1 9% 


qfa ty { b 
net Op ite Gitlin ate Sugar inde @ pardcwar Ca ton 
to g9caer AS oh me Henry Braconnot. yu js lwomde wale: 
potest siistoetines takes place under circymstangesBanemariy 


yi we ‘should not neglect the ee fi fiat 
| thi ry of this wonder property of ma Eftiu¢ 
sa i ition! to the generally admitted fun 
Bede vht 
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Vehieh Hodies* can ‘only ‘erystallize’' wh, oo mo oh 
tii’ ine Auld, 80° thet they can apt 

) desu) uategh up doa: 388 fr eit dat 

Dodi veri onetlntewe tian fiesh prepared Daley eth 3 us 

sponse, hds a: witrbows- very Pomy fracture, es mecha 

, hehiogeneous patts present no appearance: of. 

S scrme. Baye; rite surface begins to tarnish; co of cx gata leaticts 
athe crystalline pelliale, which goes-on increasing si noes 
on gntixely crystallized, when at has lost yart,of its, tranaped 
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and 18 vv aepasat into ren acess org of amy whieh needle c 


Pence eat Ceara pave form ee 
fal thet "Ae hie} vw id9 Bo Cainie Vs She expense p 
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a Scientific Eatelligeice, =, (Garr 
dhbstance..o elite shttence:whackseemed: to-oppnée av-insurinaaiatabis 
chatacia ‘to: their: reguier axtasgement. Barley sugan, so enpeliaedd, 
is myoh.more. brite than beferey ity fracture present, aemaltitdde of 
amall,. fibrous, diverging, acicular crystals, collected in numerous 
 bundles,* terminated’ by interstices, provided this sort of crystallina 
arrangement has taken place slowly ; that is, below the. mean tempgran 
ture; when. held fot sonie time in the mouth, instead of remaini 
glossy antl plished, ft becomes full of follows and asperities: with 
some care, we may separate the ‘needle ‘crystals, which appear, when 
viewed by the microscope, to be flattened tetrahedral prisms. Accord- 
ing to the known condisiens of crystallization, it was to be presumed, 
that that of barley sugar could only proceed by its gradually attracting 
moisture from the air; but having left some for a month in a close 
stopped bottle, containing‘ chloride’ of ealeium, the sugar lost about . 
1-400th of its weight, and crystallized quite as well as in the free air, 
In‘ oil of turpentine, the sante result was obtained. ~ ce 
The confectioners are: aware of,.and fear the effects of, this singular 
‘crystallization of barley sugar, which they call its dying, seeing nothing 
‘in this tendency to perfection, but an insensible degradation. They 
would wish to find the means of preventing it,. but it appears | 
nathing can hinder it from taking place.—(A.nn, de Chim, xvi. 427.) 


iL. New Mineral Substance. sy 


_.Mr. J. Deuchar found, a few weeks ago, a.new mineral substance 
imbedded in striped Ifmestone, . It melts at the candle, and burps on. 
a wick, orpaper. In the cold, it is insoluble in alcohol, potash, or-oil 
of'turpentine ; nor is it acted upon in the cold, after five days’ exposure 
to sulphutic, muriatic, ar nitu¢ acids. He is now engaged with its 
analysis. : | | } Se 

IV. On Compounds of Sulphur with Cyanogen, &c. 


_, M. Berzelius, in pursuance of his Researches on the Compounds of 
‘Cyanogen (p. 208), has lately examined the sulphuretted compoynde of 
: Gyan en, and added much to our knowledge of them. He conclude 
nat the substance, as prepared by M. Grotthus or M. Vogel (i. © By 
flising sulphur with ferroprussiate of potash, dissolving, filtering, - ens 
yi is a sulphocyanuret of potassium; and though he hag not hegm 
eto sepgrate the sulphocyanogen or sulphuret.of cyanogen from tha 
base, so as to have it in a separate state, yet he deduces its composts 
tion from experiments, aa being 1 atena cyanagep, and 2 asenss, of 
Spyphur,.ar pS et y _ weed ae ah TOTS 


J Carbon .eceee 20°68. ...%, 2 atoms 4.0, 15066. 9)” 
ty, AEB. pene, 223.442, atom .....17726 
I", Sulphur. ,.... 55°09 5--- 2atams.... 40232 


TOON 18026 


The sulphocyanuret of potassium is composed of 
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sage Si eng the ‘the nature of: these substances, M. Bergciug’ 
| 46 atiniit-that view ofthem-and their: mature’ which s analeyy 

#6, the.chlatine theory, ‘as also this theory ‘itself, atid; woes & considera- 

way towards angwering some of those objections which ‘have eee 

fféferit times to it, ~ 
nilbote futin selenium for sulphur in these and andlogous EX 
* dastilts “ whichi might have been expected from the analogy: 

tHe ° tide, tol place. On tiedting it with the ferroprissiate 9 
_ potash, a seleniocyanuret. of Ech was foprmed} perfectly analogous to - 
the sulphocyanuret —(Ann. e Chim. avi. 28 .) 
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sh Hs. SEW SCIENTIFIC B fis OOKS VL. 
PREPARING FOR PUSLICAYION. aly 1 y t 

Setar “Treatise on Diseases of the Liver, ai 0, ) sote df 
eetions ysiially denoniinated Bilious ; c pia Ban tal Bet. 
‘Hate of the “Merits of the Nitromutiatic Acid ath. Ke oe 






. Member of the Royel College of Physi of 
ntroduction to Entomology ; or Elements of the i Nar 
i] 7 at Insects. Vol. III, By iltiam Kirby, -MA. ‘ERS 
‘William Spence, Esq. F Illustrated by soloused E 
{9 - sos Jecioned . 

The Blements.of Asteonom for.the Use of Shoe ad 
alunior Students. By.S. Tr Ys it Plates. 18mo. bound. $:.6d. - 
Medico-Chirurgical Transactions, published od by the "Medical and — 

 Lhirurgical Society of London. Vol. XII ‘Svq. Qs. . 
The Principles of Forensic Medicine, syatematically arranged ,and 
‘applied t@ British Practise. By.J.G.Smith,MD. 8yo. 14s. 
aa Treatise on Indigeation and its Consequences, called Nervous and 
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ARTICLE I, 


On Floetz Formations* By Thomas Weaver, Esq. MRIA. 
Foe MRDS. MWS. MGS. 


Taz following remarks were called forth in part by a 
rusal of M. D’Aubuisson’s Traité de Géognosie,+ in the’ au- 
ief 1820. They were intended in part, also, as an appendix 
dea paper written by me on some parts of Glaucestershire and 
aarclictery t and which was rea some time since before the 
Geological Society ; but observing that other geologists, both 
foreign and British, are partly disposed to entertain’ the same 
mews as M. D’Aubuisson, I think it right not to delay in giving 
them publicity.t , 

. In.my memoir on the East of Ireland (Geol. Trans. vol. v.) I 
have spoken of the old red sandstone, limestone, and coal form- 
ation, of that country, as belonging to the jirst floetz series ; and 
I. have adverted to similar formations existing in England and 
Wales. But M. D’Aubuisson remarks (vol. ii. p. 253, 254, and 
818, :314), that the sandstone in question is, perhaps, a grey- 
waeke; and the limestone, the transition limestone of Werner. 


_ @ For the term floete, some French, Italian, and English, writers substitute those of 
secondary and tertiary ; but the only sense in which I use the word secondary is the 
Wanutien ene; cempecheriding both the transition and floets formations, in eohtradis- 


ene 
wg Fabled in 161 
rd ‘im 1619, m two velumes, Ove. 
‘2 Bghink it alse right tostate, that this article was digested before the. of 
Wet Burkland’s Comparative View of the Formations in England and the Alps: a 
ow Nighy Saleh atl inarucive, end affording ample evidence of the indefatigable 
wd discriminating powers af: the auther.—(See dnnais of Philosophy tar June. _ 
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saat (Geol. Trans. vol. v), the formations of of san 
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se term, which has been introduced by Prof. Buckland and the Rev. W. Cony. 
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anid tOHEVE contained nodules of cobalt alto!! <4 0 w}siitis Ohaen 

“THE PrinicipAl toil deposit of these countries is find tHGiRE 
" 4faict of the Petersbetg, situated between Halle-on'the Sy Wepne 
éu'the W: and Lobegtin and Kathau'on the N.': Ande 

ld cbservations of’ M: Freiesleben with the Comhmit ie ati OF 
pent. Scale and vor Veltheim, it dppears cleatty; tatcewedar 

sat Kothaw undertie porphyry, at Labestn repdsd? dui ort 
phiry, near Wettin’ aguity underhe porphyry, whieud Rébmeet 
south-east of Wettin, ‘they repose om porphyty. gatas ee 
éast of Brachwitz, ' they awppear to uanderiié 
between Holle and Giebichenstein, they are  Mistinethy % 
in onl ,a9226m, 
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birge Sy MEM te inge' aad Pinter ot 

~nawababen forihatioh ‘repose’ wholly on: ‘primates, ‘Sp 
contains, and alternates! with, subordinate’ of DOES 
1] dn yaetalottt: tid: Nmestone ; but only ‘in one wage 
trace of coal been found in it; namely, near Mersdorf orf 
eprvot erynder cof an. sdotars 
2g leattverd! 'fbtimation of old red sandstone” ial 
COHSERTENA S¥et' contains ‘tumerous beds of coat +in ite hore 
diet eaden quarters, where it adjoins the Evlenpett eer 
cit weposes: pattly on transition, and ‘partly ‘on™ 
fiaeds nat! the: weston quarter of the formation, wilttib: 
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mM rane UPPer epase OM yrt¥» Bagargo, grenk 
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masses, wheel they thus enclose.+ oe 
helps Se nenaniieane portion of the tract these appeard tothe 
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dist M..yon: Reamer, .in sonmering, the; formations ims 
Se ener, haa distributed. is mato these prancing! spapeeissia 
“sin obhe lowest com : Of MOE CORg ORAM Be al Rema els 
red sandstone, slate clay, coal, and porphyry. este 
112. Bhentarmeadsate, sed sandstone alternating witty qlaystone, 
POP ‘a Dasaltic. trap, and emygialeid, sass bag .enaigssoo 
s st be! UPPRT red. Randstone. with anberdin nate hess, Of; leases 
Go choles YT - ind asad [809 to soptt 
is to be observed, however, that the limestone t 18 found lag 
pa ae within the division No. .1, and) in,.eemend ig id 
SANG division No. 2; a0 that, in fac it 16 TROY 
the. whole. formation, haying,,,t sopcaie rd 
spit 29 different laces,tiand’ forming bs. Hees | 
gev ito 14. feat. ak thickness.§ On the’ othey; her os ess 
and masses of porphyry, basaltic trap, and amygdaloid, a 
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stone of Ottendorf, &c. And in the limestone iteelf Which is 
most commonly of aseddiaingrefi caaty impressions of fis ve 
been observed in two places, in a low and a high part of the 
formation ; at Knansadort ndar ‘Neurede;canll at Rupersdorf 
between Friedland and ‘Braunau.* * noitienstT A 
noticed bear lobe evology wn soweluam tor sbowa at Send 
noticed; hear.a-olope.a An steueture to, those of A 
so do those of the Netherlands correspond with some of ‘eae 
fields in England. rr 

In the 24th volume of the Journal des Mines, ; Sipe 
Stalloy. bes taken an instructive view of the miner; a 
tion of the adjacent parts of France and the Neth nee oe 
M. Clee has given in the same work (Aug. 1814) a valuable 
_ account of the Eschweiler coal ‘basin; from which it appears, 


that the coal tracts of the Low Countries are generally f fined 
|aktrduition country, composed chiefly of sepocisel ae y 
slate with <quarta ‘rock, greywacke, and limestdiié:”" bal e 
tracts, the old red sandstone is’ of partial distributidh,” and 
carboniferous limestone, when jt pears, reposes either on that 
rock, e. g. on the Meuse below Namur, or upon ae ion 
country just noticed, e. g. in’ the’ Eschweile?: weele Aid 
beretynind, die many of tht Hoglish coal fields, the imunga 
foundation ofthe coal basin is formed by’ brogd be 

stone and sandstone conglomerhte, interposéd“betv he 
formation and the carboniferoué limestone. Hist . 
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establish, in {hid instance, tha proposition pf .a,gene p 
combined with a variation in detail; this is no more what 


is c i known to prevail also in the primary and transition 
ne’ Inge ‘kame’ Géctrine appéars, ‘aldo; 26 tholdnpdod 

Wheit wd EttdHd Sur‘views to the higher ahd later postions oftilel 
geological series. And if we consider the British Isles 3 ekeoffh} 
occupying but a small space on the surface of the globe, as 
containing within their compass, the chief-axemphiisatiowsefits 
general structure, in fact, a type of its mineral conformation, 
which is, probably; ndt far removed frows the truth, \4le fallowing 
distributign,.of the foxmations, in which the floetz cg itute four 
cipal series, may not appear apposite upon'a dub exanfina- 
raat dir respective characters atid mi de:promiinse rdatiobs. 
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limestone. 


iid Germany.” 
1. "Upper, or shell mens 
formation of M. Freiesleben. 
Muschelkalkstein of Werner. 


9. Quader and Planer sand- 
stone and fimestone of Wernér, 


Hausmann, von. Schlottiein, 
von Rawmer,&c. — 


The third vett, sandstone 
formation of Werner. ‘ 
3. Krerde 0 ditto. 


wc ourth Series, comprehending the Formattuns of 


On the Continent. 


Group, | In the Paxis basin, and other 


Swit of France, Netherlands, 
pritzerland, Germany, Italy 


In Bohemia, Sexany, Silesia, 
Auvergne, Italy, &c 

In the same position, and, 
also, oveflying and akemating 
with floets formations of -the 
fourth Series, &. in Aa- 
vergne, and the north of Italy* 
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apbbecte auisths evonizst OF oe nin jeouttiv: ei seul dT 
bus Lisade out gi eeuiy cp tert ato oil tusbaalge yilea 
vtab ade o 4 yy een ods on e Hires 
yn agticing jin detail.the second and: third, floets.nen fi shall 
confine myself in a great measure to those ovations ini Gem 
Marty, whi¢h game under the more immedieste view .ofN. #reies- 
leben, and are described by him; my observations of with may 
- pave, aseeptable tothe. English geologist, by affording) bigcan 
opportunity of drawing for himself a parallel between themuedd 
thei British.. The latter I ghall here merely jndixate,: sinsienthey 
form 2 field, of which we have hitherto received.a¢ full a¢coumy 
and. my. ows researches have been. merely. of 4 Joval ehatacten 
Thejr complete investigation, however, would probably, bnteg 4d 
light many instructive facts, and tend. more folly. to. betablish 
their cartespondence with the German... 5. 2 oats a't9nia1 
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sOn Thomsonite,* a new Mineral Substances 
eee By P. Squires, Esq. 4.- densoF 
6b9 the Editor of the Azzals of Philosophy.) 
aid PW Enistared aes 4 Merwich, Ang 38, J 8. 


BEG to hand you a few particular. especting’ $,ayneral 
lately found in, this. neighbourhood. by.myae which age Rot 
egemesethe slesqubed in any of the works on; minexsogy paith 
whigd-Jowancaysinted, and request, if convenient, you villas AS 
it publicity in your pages. I am, Sir, with respect, -wousaltd 
to boedodi ve |. Yours obediently, - .. finda J 
a4 . PAUL SQUERBRA 5 
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The colour is snow-white, and sometimes yellowish-white, and 
in the massive specimens passes into asparagus green. It 
occurs crystallized in four-sided prisms, about an inch and a half 
in length, terminated in flat irregular. sided pyramids, levelled at 


® In vol. xvi. p. 198, it will be seen that this name has been already given to « 
mineral substance. It will be better, therefore, if Mr. Squires would designate the 
mineral found by him by some other term.—Ed, - 


xead)) DrsSeguikes om Bhomabnitel.— 286- 


tlhauxtrantities:? bTheslatetal:biahes .avé! dong gpusutnity sthathd. | 
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The lustre is vitreous, inclining to resinous externally J hppbes 
nally splendent. The fracturets fibrous ; cross fracture oeall and 


earthy ; in the massive inclining to splintery 

(ete th eran réwtlin the largest specinlén hehioh ute sé Othe 
ive: avent onthe edges, © ©. ft -vart snthiog 
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WUnder' the -blowpipe, it, with difficulty, fases into -W eran 
daaraed lit: slowly etfervesces with the acids, and loses 88%et 
codtsin' weight, leaving six parts of an insoluble powder, wHidh 

3thus! properties of silicia. The solution holds lime and raagt 
desis: ,1When separated, as correetly as I could, by“Dobe- 
reiner’s method (Annals, Nox. 1818), which is to precipitate with 
carbonate of ammonia, &c. yielded 30 parts lime, nt 19 parts 
magnesia. A few grains of salt of potash I unfortunately 1 ne 
lected; which makes the analysis more_im perfect than I cul 
wish. Meanwhile, 1€ stands thus: ~*~ 


Lime cow eeoeeoowosoeresr mere eee eeeoee 30 
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shall endeavour ‘to forward you a specimen, by the hand of 
a sci 'at’ant early day for your examination 
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Theory the Cause sof the Cha es of State in Bodied, tat’ ot 
9 soidenson ucsdatson of of of the conerriitdint Phenotithiis :: ‘1th 
>.thenever a‘body’ changes ite state from 4 fluid ‘tod abiilteot 
from 2 sdlid’to' a’ fluid, a new ‘arrangement df the: ‘consented ts 
ticles, ot atoms, » eneraly takes place ; in the formeryivhse, 
#4 ‘commmont egation’ of the “atoms; “ante seme 
ftir, ad div sth ‘of the: particles.” ‘How Mis elon h1OKi 
= Nea effected, and’to what caused it may 
ted m'my’ tate paper.’ sted Rey bowing hat 
were were spherical, the ort could never exiet butt 4x ‘the 
Peteous ts state ; ; | ho Gegré of cold however gieat 
a ee Lie £ bsoged Horny Bt 
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arrangement or manner of intestine motion, of the particles, or 
produce any degree of relative fixity,in the parts: auch a body 
would be a perfect fluid.’ ei atom cue teak have a 
non in At prt.grvese tation of ae fr goherixe. tendency, 
fy nee fh Pr ibove Papers, W i: greater, than, i "he 
stegee OF particles were spheres 5 and ia eroportian, tq this adap- 
ation will be the cohesive, tendency, or. aie ce of ‘the atoms 
: PY; PY aanerqnce QF she a 
or particles. If the particles of a solid, by whose vibrations the 
temperature of the solid is:measured, be composed of atoms or 
ether particles of different degrees of adaptation, then, beqguse 
#ha cohesive tendangy of the parta of the particle will always 
FPMaig weprly. the. aame, the intensity, of the collision.of the par- 
laa on.one. another, arising from.the temperature, may he so 
,ag to-avercgme this adhesion of the parts of less adap- 





ag raered ixregulat parts are disunited, the particles afterwards 
fines smaore, spherical. form, as, well , ie greater la 
AAHO 


nd, consequently, compose, evap 
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she, ‘given, tesuperature be. prodyced from a bigher or, a lower 

(tmpersiuve,. the liquidity af that temperature. will be the same, 

bec apenas nev ee 

ad Whenscarien parts of theperticles are incapable nb yeas 

ia union beyond a certain temperature, if the solid at a muc 
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988° «Mp. SMihapatinan Trae Rnpicatard, wndthe) ROC8: 
lower tevhpestieure ibe obrdught into ae atmospherse here Me, 
depreé ofits enoltthg “temperaturey thet ratuteiefithe soll. 
will brativestly dee! a yid readhes. thd: ingipdmtds Dyyyog 
this’ graduat rise, intic, row, perhaps, no. liquefnotitm awit. 
dai! 'As:soon; ‘however, asiiny peut ofitie ; red 
thik tettiperatare, the lkast incrense will-cause & diswaseniiiaome: 
few! df tive particles. + I'say in some fewrof the partiolen |) fon itia, 
néatl) impovsible a'disunton could take place:lin jell, em:al ery. 
grdat'number-dt once, ‘even if the disunitable parts in enth, part: 
ticle had precisely the eame degree of adaptation} which isd 
improbable. : There can mdeed be no doubt ‘but .tratisame. 
tlie’pattivles, however similar we may imagine. ¢hem, would part: 
vite thefr disanitable parts at lower temperatures: than: ofems, 
and even if this were not the case, the temperptare oftae beady. 
cdn'hardly be mathematically uniform througheut the:twheld-of 
its éxtent. On. either account, or indeed: on. both; a dlisanion. 
will take place in some few particles before st. will in athens... Mo: 
sbuner, however, has this ‘happened, but a diminutién of tempeaty 
ature in‘ the immedsate vicinity of the disuynited partacles 
sticcedds, because the same motions being by this divisiqnidistmy: 
‘buted aniong a‘greatdr number of particles, each - af them-wil, 
havé & less motion after than before the disunion. . But neatywitht 
standing a diminution of temperature, accurately speaking; (wa 
follow’h disunion, it will not affect the general. temperntaxeefithe 
body, Bor'even sensibly ‘that of the regions in’ which: it takes. 
‘placd's foe-the partidlés being exceedingly mitate: with raepent: 
tb any ‘sdnsible space, atid ‘buta Very small portion-of them.in any, 
bding dikumited at unce, the diminution of tempatatureia: 
Waeletfinte whéb:distributed among the surrounding particles, 
dnd is ripidiy! thade ip by the superior temperdtureiatrthe eit. 
cotnudbient ale ¥ on both of which accounts no senriblaefitgh 
wit eo tpiocheded ‘dn the thermometer or temperatureL ef: any. 
 giveeOspase. ‘As yoon as this defect is niade up, other diaaniow~s, 
ard itkinations “follow, which are again succeeded by like. 
piretionéna; and so on until the whole solid is liquefiedi; Daring 
belts ‘tte; it-ia evident that the temperature of the hody,. at 
ted&e'in the immediate neighbourhood of the solid patts, remnant 
stationaty, and cannot ascend above the point’ at whith the denst 
particle of it would hquefy—a consequence that precisely aqcorda, 
‘with phenomena. Rig ta tae 
‘The sume arguments manifestly apply. with reapect..to the 
&xity of the point of liquefaction and the mvariability of the tem- 
a poratiite of the body during the process, whether: the, odty.be 
Farge or'small, and, therefore, likewise, whether it be one! united 
Wass, by b Cohpregation of several smaller ones. . Consequently; 
ifegiven weight vf a dolid in. one mass requifes given weight.of 
a'fteid at agivert excess of tempevatire just tor liquefy tae Whole 
oft; 'inequalnveight ofthe saniesolid at:the name temperatara 
peétverved! will requis the! samé-weight.oftthe satan fluid) with 
© ; 





1970] Cabsiaruf Guieife Copmoity, whatet RO - Be 
AK } extmeni eit temperature! to ipradade sp recinaly faves. A508 
oiier, othigiein en oteer!fact wel) inownsto: iMosePHEN eo riregh 
2ATedd the vhipleuflee bddyssitisas linaea dy Aboysuuperaddet., 
Fs wOtenl pupatues wil prody.ceva,cltbgpendiag iacrease; 
abiowennsehigers ofthe Suid mithe game nninnen as At did, jn, 
the Gnlidudtase- before: thd liq wefections-:.1F the, seuaporatase hq, 
“Od Zohtineallyanpdidnted, the body willl at lesigth sqrive at the: 
ote. init off ftsifluidily. Livery increment: of tetpexagure from 
tiie pine will'serve only te generate a further disunign, of fhe, 
lb¢s Send ;therefove, for.the same seasons ab I, have islxeady;, 
gerenin ttis base df liquefaction, the temperature df the bodys i: 
tha bl any thing of a similarity: in..the disuniteble. parts, Wilk 
reeiulltatatidhary until the whole fluid-be evaporated, which is 
coatermAble toenperiense.  - ; ee GU gett aed. 
iBaled the Uebompasition oe :division of the particlas of watar,. 
aestet; ae. td form vapour, produces an. apparent diminution of 
térhperatdie, the recomposition or union of she dividad parts, oR 
whtitay cidled the condensation of the vapour, must, under equal 
ditt entiotanbes\ produce ‘ani equivalent aupmentation. of tempera. 
tuvé-ybfop ithe! temperature: of every body, as: Ihave. stated, .is 
bd sated: by tie momentim of its particles. individually; and, 
théveforé,' when two:or- more unite, if-they form. the union ina 
sidilae walyto what they.did the disunion, an. iporense.o£ imdayie 
ae! qiombntun, and, therefore, of temperatyne, mast be, the 
coatiiqéentca:! “And, for. like reasons, 'the union aevalung frony 
#05 @enivdtsion ‘of a find into .a solid .wull be attended with,an, 
WGFcaRsod temperature. In either of these cased it. dees Ah 
feltiewjshowerer, that che change of atate ib theveffact aba mexg 
uhebe ini bhe parts 5} abably a disunion inthe siratapHanga , 
nity ‘ebhtribute to. jt: | For instance, -in the‘ solidiAbatian..of @. 
Raidi-if kbme of the particles of the fluid consist ofatomalhayng, 
atisestadaptation the one for-the.other than they-batefor certain, 
pattwoftha other particles, those particles may afill resaainestup, . 
auiilo ‘as! the temperature continues nuffictanthy: i satense,s 
Bests: then ‘the sad: abems come.in contact with ANA Oy AF, 
apaxbod theirrespective -partieles, from the particles.for which, 
tse ieve:this buperiot adaptation, with e force ton. great fonsher 
ddaypkativd fotce'ofumion to overcome. But as.soon aetha.tame 
pevactre ib-dimmished:enowgh, the greater adaptation takes 
effect, and the atom separates from the one, and jonms anion 
wih the ‘other particle ;especially if,.as may: probakly. ba; the 
ced), thé twa particles.come in. comtact when theyare,bo \ 
weaiy parallel arid towards the:same parte ; for then the. callis 
Wolill be! the least abld to resmtthe separation. in phe,case, agg 
thY “mippritythe other. 'No-sooner is an. atom -thus Jost thay 
dtd ivparticle bes its.motion and the intensity of its,couly; 
Mod dimhhighod,| whitda only senpasd it tothe further depron 
tivals og the soonti lnartieles. The mY «a bor IRR, - 
date fate) tprivesdtof aunt heb atom. By rane 
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ori this table it i6 plain, how very trifling’ anerrdr it epung! 


desirable, ‘therefore; would a carefal repetition of steh éxperit: 
ments be? But to give thé finishing stroke ‘to the theory of 
vapours, there is wanting a correct and extensive'vet-df'tipen' 
nfetits’ on’ the - tetnpetatures ‘of the boiling points: of’ 


fluids under yartous compressions. Such experiments'as' ‘thie’ 


catefully niade for'a great range of'temperature, and codwevted 
with the expitiziohs' Of the fluids under similar ditcurmstuttcel 
would He ‘of mbré ‘Service towards perfecting the' laws of! e@het! 
sion, the théory of the steam engine, and, it appeats td niet! lbvea' 
the lads’ of thé réflection and refraction of Hehe; thaw aliveti all: 
fil ete fefits ‘that! have yet been made valudble a n° 
De Luk, Betancburt, Shuckburzh, and, mord'lately:-GayaLinns 
sab; ‘fave! set-ptlilosophers: some ‘fine examples t'thig 4h v 
ati skal pate’ Of experimental physics ; but’ still thet’ & ! 
ménts-haveé ‘nbt that extent which would enable the atiabyst $6" 
inVestiva ‘RW truts aws that corinect the temperature’ of ebaite™ 
tian,, with .cgmpression ; aud unhappily the little. digcerdancies, 
found in, their results are more calculated to display thedifficulty 
of {pe inquiry, than to render the experiments useful to the ‘Philo 
36 éf, * ah Sn , e~ ' get wh 

‘Y'6 this’ sdme irrégularity of figure in the vaptous pirt¢ies 
‘another rérharkable property of vapours seems to be attributable.” 
“It is well known,” says Dr. Thomson, p. 74, of vol. 2: Of hie! 
System of Chemistry, Sixth Edition, “ that the condensation of 
vapours ‘is greatly assisted by pressure ; but the effect Sf peat 

é diminishes as the temperatare of vapours incréases.™'"No®' 
fromthe views to which I have alluded, ‘dnd which pedtably at! 
P ine, Tatura peri I may unfold, it ‘appears’ tht ifthe vapours be 
coud nsed o a certain degree, the itrepilari bot 
fiz URES, and’ théir ‘adaptation, ‘or d ddnsidérable’ deviation ‘Fron 
sphericity,’ will very’ much contribute to‘ dilite the particrel' iid’ 
prdddde Ubindétishtion ; But thd mote” vieteat “thd” cbiiMfetig: or" 
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rendpr eondensation extremely difficult. ae 
vAPemoniacal gas aided by pressure and a low temperature has 
been, condensed to a hquid, but by no methods yet devised have 
the athergases been separately condensed, Now. these things 
-mopy. entirely be owing to..a certain mutyal adaptation of figure. 
inthe, eme instance, and a much less, or, perbaps, s¢arcely any. 
at,allj,in the other cases. - > . a a, 
J Theygh-the particles of.an.aériform body, may have among 
ore pnagher little or no adaptation,.and henge render the body 
; ° - wi! PWEVEN hap. . 
pfs, that, the particles of two such bodies may haye ao, great an 
adaptation as to render it difficult to keep them.together without. . 
‘condepsing.. An instance of thie kind ig found in suiphurons , 
‘aci§ ieee, jand sulphuretted hydrogen gas ; for whew tho, ip, 
vahwne-af the-formerare mixed with one in, volume o “the lather, 
Ge miatere slowly condenses into a solid. The, sazhe phmnonie- 
‘nen ogcuTs in.e mixture’of ammoniacal and muratc acid, 
‘exepptthat the.sclidification in this case is almost ip 
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77 Of Ebullition in ) | 
have ‘already stated that I cannot fully enter into ‘hy views". 
of gbultition.on account of their being so closely connected with | 
asubject which would lead. me to, indeed, some.very iniportant, 
bit, more extensive investigations than I have at prepen Jeisyxe | 
te, attend to. It is of course without the:pale of my yigws now, 
to_sxplain in detail the cause of the effect which pressure has on 

ithe temperatyre ofebullition, Lest, however, the general theory’ 
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Front the ordiiary: pressur 
Wil be fowered’ the *same 
ith the “Expetitients “of Prof: 
Sf P have alrevay metitioned; ‘Chih, 
view Of the! priicipal cats of ebullitiod;-amd Ab’ 
inchitélthe minor ciretinstances ; and herkéeEat 
to “Wied iitheinatically with phmnosedas> © 
indbed t6 Which T have alluded, I find thé the? 
pertthré Gf Ubillitidn “bight "to, tnerd 
rapitlly thi the compression, ‘aciteuntt 
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tion. may, be seen ip. sux $A 
ken, tume! actona of water just befure ¢ nllition, Here. by, 
d CESRIONS. of temperature, the salto te 0 : 
these tumify the surface, and then, de 
bigs e superyncumh ent press! rec ! 
fe zo bing them to the surfacen "As te 
epee Vaposisations 1 é 
sper enc pressure ; and they be 
tarry a in ebullition by the boisterous eseape, of 1 
ar the surface. . On’ the contrary, .as the te = 
ag, the. energy of the. vaporisations decreases, 9nd ,.,. 
On ss less ruffled, until it.gradually settles into am, ., 
During all this time, however, and evel, By 
she inmsdentions have apparently, aubsided, fife: 
2 paenemepa of. vaporisations and eandenessions. Fh ee 
magn, to, believe, continue to take place,. though: not jn ay 
a tothe, aenser., in fact, as the. Hales 
be Same ppanomens. of VA oriestice. and cond 
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74°... Historicat Sketch of Electroomagnetishe. : | lider. 
chives, thérefore, ‘the ‘temperature of’: ebullition’/ sowing,’ 
ene corpuscular decomposition, which in the same fluid World 
of’ itself always produce an ebullition at the same 
ture ; and the other, the force of compression. -The lique- 
faction of solids, however, is controlled by one cause only 
riamely, corpuscular decomposition. Pressure, in this instancg,. 
ean have little or no influence ; for as pressure cannot increas¢ 
or diminish tlre individual intensity of collision, which: is exghy 
sively due:to the temperature, and can besides have no effect: 
the facility of decomposition, which is in this instance hkewige ° 
exclusively due to the temperature and adaptation of the partg; 
‘for, moreover, on the state of the fluid product, which 
rtever be changed by mere steady pressure whateversih 
influence it may have on the-volume, we cannot, therefore, | . 
that any sensible difference would be produced: by. external, : 
sure alone, however great it may be, in the temperature : 
liquéfaction of solids. 'Fhis inference, which agrees 31 
‘experiments’ of our ablest philosophers; is another, beqyt 
" instance of the aceordanee of phenomena with legitimate dedyg-- 
tions from our general theory of the universe ;. and, I belicxe, qyr: 
“ attempts to draw it are the first that have been made to uprpxgh 
‘the causes of a phenomenon, which becomes the moye singphgr 
and difficult when contrasted with its vacillating.. eqllateraly, 
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' Trex results obtamed by M. Oersted were inimediately. repeater 
and confirmed by a great number of philosophers in variqys 
places. Of these no one was more active than M. Ampepe ir- 
varying experiments, making new ones, and applying theory. 
them. That philosopher read a paper-to the Academy im 
Sciences at Paris on Sept. 18, in which he proposed a thepry 
that teduced alt the magnetic phenomena to effects purely elee- 
trical; and in many subsequent writings advanced further argu- 
'* ments, both experimental and theoretical, in support of it. . I-am. 
desirous, however, at present, rather to mention the facts as they 
were discovered than the theories attached to them: inthe. first 
place, because they are of the most. importance.; and, in, the 
. second, because there is no danger-of attributing the theonies to 
i any bu these from whom they originate. 1S Ure theo 
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T82]} _ «Historical Sketch of Blectsovmappietisn. OB 
. ate oP great importahoe. : At a thebthig’ of the *Rbyal Avadehiy 
on 'Bépt.18,/he'dasdribdd ars experiment proving thatthe valtaic 
pile’ Habif Hcted’in the eathe manner as the.wite, ¢ounopting, its 
tivo’ piles «tid produced ant instrument which, at tha same>time 
that t proved this action; was show? to be of Yreat usb.in exper 
' ‘Tithetits, on’ cirtents.of electricity. This was merely a. magnet 
needle, ‘but from the uses to which it was applied was called ¢ 
vartometer; ‘ When: placed near a pile, or. trough, in action, 
aving its poles connected either by a wire, or by introdaciag 
theni‘into one cell, it immediately moved, becoming obedient, to 
the battery in the same:manner as to the connecting wirej and 
thé’ nictions were such: as if the battery. were emapiy a “continua 
‘tion of part of the wire. In‘ consequence: of this action, ‘the 
needlé becomes an instrument competent to indicate that state 
‘Of an active voltaic pile, and the wire connecting it, which is sup- 
‘posed th be occasioned by cutrents of :electyicity, and in whieh 
“Ohily, mugiictism has yet been discovered. Poe . 
*'1On' Sept. 26, M. Ampere ammeutited the new.-fact of. the 
Vatttctibn’ and tepuision: of two-wires obhneating the poles of a 
‘buttery ¥'ahd showed, that the: magnetic needle which had. pra- 
‘Wlously beeh: used to: prove the miagnotis attractions and repni- 
‘Talons of the wire, could be replaced by:anether-conugcting wire 
“Thethe first. ‘This discovery:sserpeditoniberate the phenomena, 
“of indgiietism: from: any :petuliarpometmesident-in the magnet, 
‘and to. prove-its production by electritity alone. When. by 
Oersted’s discovery it had:beenm shown that a wire connecting 
the poles of a voltaic battery would act on & magnet, attracting 
-and repelling it,~fust-xs enother-mepnet-weeuld do, it was fair to 
assume:that the wire possessed the powers of the magnet it sup- 
-plied ; and when the segqnd fagne was replaced by another 
-connecting wire, as in Ampere’s ekpétiment, and the powers and “:- 
‘actiqnergtill remained _as betore, it wasperfectly correct to conside 
‘these’ powers and actions as magnetical’; so that it becunte evi- 
-dent that magnetism ceuld be exerted independent of magnets, 
. eat a a Sioa called, and oy an of the means of excitation 
TEMAS ‘iiploydd) but y. ‘by ‘éledtitesty;: andéansan 
Res Jute ¥ coluatiti snedkems Frersa gt inne tee 
! Phe Phenotittha with two conductors situatdd ‘betwaen,-the 
“Apéles' of the’ battety“are ‘as fellows: When-they ane pardliel to 
Veatch: ‘othdt, atid the’ same ends of them-ar similatly relatad:to. 
. the! battery:' i.e. wher the supptsed currents existing. ia them 
Vare in thé same direction, then they attract each other; but iffehe 
- opposite ends be-connected-with the battery; so that she carngnts 
conceived fo éxist: in them are in opposite directions, they. sppel 
“« dach other.’ ‘If, also, the one-being fixed, the other. bemoyeahle, 
'. and the-curterits ‘be sent, orthée corinections be made in‘oppogite . 
~dirdetions, thet the moveable one ‘will turn tound until they' gre 
‘inthe game direction.’ The contrast between these attaactions 
~-and re ulsions, and those ‘usually ‘called: electnioal,:,ate wery 
Sa tk re rit oe eh, 3 it 
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QI: istonscah Sketch of Electromagnetism... [Oet - 
i The direction and constancy. of the- poles. given tothe needa 
by the helices will be directly seen to be a naturel cobsequenge 
at the invariable position, of the needle to the conneciang wire, 
pointed out in Oersted’s experiments ;. for if a small. postiqn of . 
either of the helices, together with the needle: usec by it, 
ba compared with fig. 1, 2, or 3 (Pl. IX), they: willibe found to 
be represented by them. Thus in fig. 8, or 9, which represents 
the helices and the needles in them, every part:of the helices 
‘wi be seen ‘to cross the needles as sin 1, 2, oF 3. or af twa of the 
ags diaprams; fig. 3, ? er with the lines represent: 
| “ins needles together, Oe a tei ly. but one, them the, lines 
“Teprosenting the connecting wires will also represent.one: revad | 
) ither h rns | 
In the-same paper, M. Arago also states, that when the,¢on- 
necting wire was perfectly straight, .a needle placed beneath and 
parallel to it was not at all magnetised. -He.also states, ' that. it 
sometimes happened, - though not. frequently, that the. copper 
” wite connecting the poles of the battery retained its: fism 
_ for a few instants after the connexion had been broken; and also 
that, M. Boisgeraud had: observed the same fact. with a plasina 
wire, , These -wires, it is said, would sometimes .taket-axp,ipon 
. filings, or even'a needle, when separated from the batteny,.(hut 
“the | power goon disappeared, ‘und could ‘not. be sepreducedat 
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Wii. |, | . mo | ek alii ae da BATT beg 
"On Oct. 9, Mi Bdjseeraud tead d paper to the Reyal Amsstemy 
ms: Scibaces, Seohiaew the detail. of womernus -chpemiinenis, 

“‘ndst of which; however, :ere variations of ‘Oeratedia frat, rie 
"nents. He femal that eoatiecting near, od tenes} lheadkany 
ae tate bats woulda et: the nsedletsacresilt war 
SOnstquehod tront“Oersted and Ampere’slcxper} yesiotp | 8 
ah icebsthe diferente ‘of intensity inthe efieetsopresbicad when 
pad elected ‘cohduétord were etmployed to wommplalexthe! eanauit 

7-9 dittrénee witich: Oersted hinkself hail pointedsehttaat¥é case 

bf Water.'" ‘MN Boitigeraad)) however): proposed tol mactstpia) the 
*  opudutting power of different:substanees -by placingitban inane 
| OF the ‘arts; ’éelly, 'Or-divisions, of the battery, and: bisegingshe 
" "pnagnetic neéedié;‘ér Ampete’s: galvanonuter, :towandarangsber 
"" are, 1. é. to the wire; of othe connecting body, used be eam 
the circuit in the battery... With regaid-to the: posisbna Mudinis- 
_’ geraud notices of thé needle and ‘wire, they avecalliconfirmagory 
of Ocrsted’s 'statdnients, and may be represented iby. the Sgyres 

before metitioned. -.-- ~° - - oe Mle Locseessi'p 
' On Oct. 9;M. Ampere read another memoir on the:phenomena 
of the voltaic pile,’ artd on the method he intended to: pudene in 
calculating the action of two eleetrical-currents.: At this sitting, 
also, he showed the mutual action of two rectilineal electrical 
_ gurrents; 1, e. of two’ straight portions of the.cennecting wires; * | 
* fOtitappeare that the phenomena ofattractian, repulsion, Sinswere « 


first observed with spiral wires. These actions, however, at- 








Y1821:] Historical Sketeh of Blectro-magnetisn. 279 
ceiedtly cimilit aha the view already ‘givenof tiem, as it reletes: 
watraith? wees, is-consedueath» more aigpls. thaa,the.deperip- 
odie h saattor ot. euperinedt onlys and. not of tory, ro 
hn “]a'eogdeqmence: ofthe. veaw.which M. Ampere had taken eh ie - 
vihathte of magnetiam as dependent simply upon currents of. ele 
‘tricity, it beeame-an important object with him to ascertain the 
‘waction.of the .earth upon such.eurfents excited by the voltage: 
-sbattery.;) for from:his theory (presently to be stated), he expected. 
; | 


. 7 
o 


. 


whae iteacaldbe. equally efficient in directing these currents. 
Sity-ditguting those: supposed to exist‘in .the magnefjc; Tee fe. 
“uM fer! souse: iziels,: he snoceaded. in overcoming: the obstagles f° 
Leeticaterstepension; content, &<. and coastructed an.eppatatis: 
in which a part of. the wire connecting the two poles of a hat- 
-éhery thairenderell so-light-and mobile as to move immediately.; 
lwelig ‘eomnection.was.completed with the pole, and took a direction | 
lswhich, with regard:to the earth, was.always constant, and jn 
' Secordance- with .M. Ampereé’s theory. An account, of theke 
-Jeupdrinvents, .with the appaxatus used jn them, was read to: the 
‘ ‘Royal Academy: on Qot. 30. The first consisted of a wire baat. 
‘486-48 to form almest:a complete. circle of about 16 inches in. 
! @iowmeter;. the two extremities were made to approach,-and were 
Aislaged one just.beneath the other; and being, attached to two 
‘usteel poists, wese.cannected by them, with two little, basing,of — 
;platina-containing mercury, fixed so as to receive them; only one 
(HGF the’ points taached the bottom’ of the: cup iit wag,pjages in; 
-rigo thet the frctiom was scareely any, and the mercury: sec 
‘ha good- contact. : The. were connected with other wires that 
«passed: @€ to the woltaic battery; so that it. was easy to. mak 
Fe ftlils shovnabie madibcing indloned ina onesway or the other het pen - 
1 the iy aaa: inclosed in.a glass.case,. any, movemenbat 
‘vidio: reeige was: readily observable withouh danger, AF; ts - 
/ yaasaleme Sram any: other cause then the electag acon.) ,. 1 ' 
: -) When the extremities of this apparatus were connected with. 
Hl the-selesof.a battery, the circle: immediately moved, and after - 
*(ugome oddillations placed itself in a plane pexpendicylar. ; : 
‘olmigenetic taeridian of the earth; and on every repetition: of the . 
1 (éeperiatent; the same effect took place. The direction.jn which 
2 tylqanewed depended upon the way in which. the connexion, liad . 
-~iséeen/imade with the batte r; and if it. be.asgumed that there is 
Vidiurtent passiag through the wire from the positive to the nega- . 
evil edd, dhe .curve 2a srenged itself that that current always - 
passed downwards on: the eastern.side, and upwards. gn the 
Best. {Phis oirele moved -yound a perpendicular, and, therefore, 
fli .wévdysqepresented the:direation of the magnetic needle: jy -prder 
Gs tepreseht the dip, a wire was farmed into a parallelogram,.aad 
lt «being fixed to a glass axis was suspended by fine points, and 
| . SOnnected:as before:so.as:tq move round an horizontalaxis; then 
- -Mhibaxis bespg placed perpendicular to the. magnets, meridian,’ 
i ee tt es re ae oo. oy a roe 
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dad keéping it; there, this, condagtog, ayn alee si 

és , in @ plane, perpendicular, toy she 2 
sppicact towards, it till in equilfbawagn batwesn sis ansgmetio 
andthe’ gravitating power. of the earthhorsbi-noo apw Ji ositom 
“On Oct. 30, MM. Biot and Sayark read, sapemela sii theyAoks 
» déthy of Sciences, the object of whighaweste detttminivthe baw 
By which a connecting wire acted om saagneiand bidiesso| Smelt 
rectangular plates, or cylindrical j <8 terapened atetboweun 
mide magnetical by the double touch apd. belag than éubpeinchit 
by silk worm threads were placed imi Pesipons inte; ait 
at different distances from, the wire sonnasding she poleed the: 
Bane ‘The terrestrial magnetism was somesamedocoveliibed 
at of the wires sometimes): 0d, to it, Ane sorhetifes 


positions of equilibrium, and, the HE 
., Heedlles, ‘Were, then obseryed,..an 
Bibt Aha Savart were conducted, 
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the aidlange. Mie mate of the acta 
a'iiaietlsed nhpdlp placed onthe 
01 enningt é and constant. in. ats, sek SP: rachion ink 
thle Voltaic’ current ;, so, that, a, molest af etiam sel 
d if lebiile “oF austral magnetism, i rere bu diiRevent 
i ctidhs, fkough constantly ass leas #9 Pritedingscmpecse 
’ _ gilod.od3 dysords msie7 bas 910 
é vine, ‘succeeded in magnetizing Rp, Ct ithe rind 
discharging the voltaic, apparatus, MEA Rage sraatd E 
the’ sathe effects from common electygity spe pri triab’ 








résiilts to be the same, He annownged thig fact YedbeBgnto wher 
Royal Academy on Noy. 6, statin deuteiehics a thet 
phéiiomena in this way, that he f id; 9 
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ig ‘ehdeavours to obtain, these 

etlowed eo ehe WA ditiemy that the appearances were, 

nd dachleg tule: ie Voiiclusioi, that any certain effect 
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espa nt te cof. zine, ‘attacked to 

ing inte th of the :6j spoon. ‘Tt acted 

". gag ne ele formed of a piece of zin 
ware apes et manner of a simple: ‘voltaic -cir 
laced in dilated acid, became obe g 


. mh brought Mearit.. |; 
Nov. 13, M. . Lehot stated to,the Academ: omy. drscuiead ie, 
. i atwithstandi results obtained by M. Fresizel;’ te 4 
seanyineed of a. decomposing Power i iven: to ee ee 
- maagasts, and quotes experiments he h: ad made Bix fire 
by connecting iron wires to the poles of a mi 
.momersing thet enda in water. ‘The south pole ¢ ned 0 Fee ition, 
the north. pole preserved. its wire bright; again in tinttntlof 
uditwans ;. the south pole reddened the tincture ; the ‘port! 
not... ‘There does-net seem any reason. to con! Rar hirho ‘these es 


‘ periconnta Aecisive; and M.Lehot himself doesn not atid’ 
Bt orice’ te to them than to thoge made 20 years ago Hj 
yand.ap the unce ‘oF which M. Fresnel Hiiiptilly 
-_ . Lee ee 
ej Also,) |M, Ampere read a ‘note, on the éle le- 
me 08 & BPI aa wire subjected to the.action Uf the! 
algngs. the, swe formed a helix round & paper’ ‘pyle the 
ae laced Parallel to the dip, EN diveetidhy UF the 
HSS ae ‘laced in'a: ‘solution of piv 
‘ pean 
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Fresnel had'eaid ; and "i itipere-t 

“imei Pa fed.as to the exiblatice tot 

ov. 16, -a letter was ‘read 9 the | 21 Sop 6) fein Sir 

yi Davy to Dr. f Hlsston on the magneti¢ plichon i ded. 
shy plestricity., The experingents detailed in jit wee ‘dhs 

‘-gaade J. the, month jaf, 
i re 
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of, fed fe re fact “utiy. be: Bbiatifuidy rider dicoits: 
ef ring. 18 idle more than ar éttutnération’ ‘of thie faets.: 
ie An it, ae Se ee 

1%. ne the wire’ in connexion affected ‘the’ needle eg: «MM. 
‘Oersted described ; the effect was immediately attributed to the - 
pre itself becoming @ magnet; and this was instantly proved by © 
g it near iron filings , which were attracted, ‘and remathed 
attached to itas long as t e communication contirued..: Thid4s 
fact the game experiment as that mdde by Mh<Arago' (see paige 

Ey. ai it was made by the two. philosophers’ indepentlent ‘of 

thers and as no detail of M. Arago’s experinent: has’ ad yet 
= published, the. accurate description. of. Sir-H: Davy’s ‘will ~ 
found highly interesting. This effect took place in‘any pare 
ef the wire,-and. any: where in the battery.” Steel needlés plived 
-,qn the connecting wire became magnetic ; those parallel'to the — 
wire acted like the wire itself, those across it had eivh'two poles; 

~ such as were placed under the: wire, the positive end of ‘the bat- 

.tery, being east, had north: poles on the south of the wire, and 
south diection; to the north ; those needles above: were in the oppo 


ered magnetic, srecnt Shon by acc ident, th y 
ih Bare Whatever the position the se tea 
ect was the same. . Contact wis fotind ‘tot ‘née nie ini 


nEOUR € fect was roduced by mere jt hoxitié ou ch ehtiok 

ARS Antervene 3 * Ali rs arranged the el és Ea ie a abons 
he, wire on a glass plate ‘held ‘over it’ at‘a’ 

tange. ue The ‘effect, was: proportional: to ae yok dee 


\tticity passing through - ‘a given space; ‘witho sea: to 
: ae mata. tg  Fincreading the ‘size df' ae 
breonaly ,Aneréased the’ magnetic S offeuts’ dP: the" npledting 
pore -wire connecting a battery | of 60 parrs'of pittes did 
not oan up Tha wi so much filings as when the ‘battery wal atiuiged 
Teeny m $0 pairs of rite h twice the side. . The’ thal 
boBh ste 1e wire rose wi ! 


its heat. re en 
oied nearing th f Egos quantity of stalled Whe. ttldesbhry 
yah? ror uae sensipl cdithided: that > a 
me Fret from, he epranion 2 anchine si ta fied ‘ho effest, While a 
ischarge would an{} th is was fouiid td’ Be“trie'sthe poleb of 
the needle mapnetize being situdtéd exactly as before! ‘tnithese 
_ expérimentsa battery of 17 square feet, highly cha sed, belite diss 
__, charged through a silver wire, 1,20th of .an inch in diameter, 
,_ tendered bars of steel two,inchés long, atid from 1-10¢h to'2.20th 
” thigh,sd niagnetic; as to lift ap'piéées of'steél .wirtand- needles; — 
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CABG. Seredamnemngti cna, Ah nse 
 eonrgred vat: the poaytinns. deduced. fro HE -, 
. ‘ments, fig. 1, 2, and 3, oH wil be found thet 4 in tw 
- hove pointed ovt by M..¥on-Buch, . it was see 
. dation of the needle should take place to bring it fat 
.. equalibrium with the wise in those positions. 
7 iME> Vion Buch, also, appears to have ascertained. the oles at 
- eommon -eleetzicity in producing magnetism without:a pert 
imnowledge ‘of what’ had been done by others in that way, 
-suceeeded in producing the effect by a smaller power than had 
, before been used for that- purpose. He found that a s os 


w 


- discharge was not necessary, nor-even a Leyden phial; but, 
@ helix between the prime conductor of .a machine and | ani 
inavlated conductor, placing a steel needle in it, and then draw: 
_ 4ag-eparke from the latter conductor, the needle became magn au 
| One 9 single. 4urn of. g, machine, with two disce 18 inches in id 
was eufliciqnt to make the needle evidently ime 
_ min italy, y experiments relating to magnetisnt’ 
‘ ty. have wa boon, "wade, and: which, thot h new. at an} 
those whomade thein, had. been previous aly: ‘made by yg ee 
« .eries was made hetwden/Jqn. 6 and 18, b y MM. ‘Gazze: , 
end. Antinar,. 4 Florence, The results, ‘which “appear’¢3 ee 
be. most interesting, dye as. follows : Needles placed fa ‘th'Wé 
-@annected with the polay of the battery received ¢ eit fail a git 
zation. in ORE minute. Needles on the outside of thd’ Hetteé 
vould receive. nd, magnetism, unless there’ res ofié ae 
within, and then. they: became magnets with ate 
site dliveesiqne tp. the | ‘poles of the manzi magriet 
ipta;e. form, by having ita wire’ wera tn 
emagnetisin effect remained fo 
Fonieonged¢ wite of platina. were wiapped i ira Het '3 
Fe Oe cone part which contained the. needle into ath 












of: copper? wire ; the circuit was then middé by the 
we a ake the copper spiral ; being in - a de BY “with vie 
pole, the needle became. magnetised. ‘A’ spiral, of ‘eoppe 
Smith. a neadile in itwas placed onthe surface of a basin of tent 
andithe mercury .then made part of the’ circuit? thén ae 
_ bepame feably magnetic. Sparks from a common ict t h 
rough a helix.containing a steel needle made the tié¢dl 
‘netic. These philosophers appear to have found ‘that* fines 
ecting wire placed in other-parts.of the battery than ‘e 
to ead would not magnetize needles. There is, _ptobably, "Home 
| mistake.in this. . _ 
-~...M. a Bore, in re cating. Arago’s experiments, Jan. 8, varibil 
the use. of:the helix-by making it of iron, and putting’ it: roithd 
. the straight wire, through which an electrical discharge’ wis 
made. The helix in this case became the feedle to: bé-m ‘ 
tised, and it-was found to be a stron < magnet, the poles belt ‘a 
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the positions. so often referred to. Sucha ma gnet is flexi ee 
..Qlasti¢,,.pnd-may: be, doubled,’ lengthened, ' or obo eed 
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othed ay je Atthales-de Chimie, for'Feb. p. 118, 'an : 
ee is described: which. consistéd' in placi veal Nothin ‘leufottiny. 
finches Jong and’ two inches ‘wide, jel to, and‘in'the’ 
os off, the Weriditin, and in-that ositon comecting ‘it withr 
ed of ‘a’ voltaic: citcle. -A megtietic needle brought 
he lower cdge'ot thts Plate was thrown 20° from-the wig2 
a meridian. ia mnbving it slowly upwards, “it took its' naturab. 
ie when ee e middle of the , exce’ t iat: 
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ire, when nade the paar prawns al here - 
than when‘a square one, oF ‘u paleo ipedras. 
éndéavour to return, however,’ ‘to the. thet: 
is philosopher. presently." "-"" Hts 
Tenors 6 éxperitnatits ‘(Feb 27)-are thpetitions: of: whitit hat. 

a previously: made; and’ are«vhly ‘imtehued to ‘prove ‘ehwe'b 
ht conductor can communicate magnetism: ih Ppdsitionte 
“Hinijon ‘of thé Marduis Ridolfi, who corisidered thatlit fnust - 

ae ie ‘Iéss titned round the needle to’ be magnetized: lt 

me Bebwesgers experiments. have: nothing’ in thin ‘new: 
‘I do not know ‘theit date’ ‘but tNeyrate 
thé’ ‘Bib. Univ, for March, ‘¥821: “The duthior. lntatle 
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two'large plates only. apparatus co) " J 
trotigh of copper, conta ne te of fine eB Bs 
sqilaré feet of surface.’ ler. apps A im 
ing of plates, four inches, aquare, put togethes: fon 
matter, with the copper.round the zinc. With.t SGA SP BR-od 
rats, M.. Moll, remar! , that the magnetic. fa 
gréat, when the connecting wire was of gonsidgrahl Higa 
ness iZ10ths of an inch); but. when a platinawie, beers 
was used (1-100th of an inch), the power dimixighe i 
bly, With a, copper,cylinder, however, al yt 5 
limite, the Ee was diminished. Rite heal, 0 2 
‘Apparatus on mi 
u a4 ie of litmus, ina the. 
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ad Hictorical Sketch Gf Bleetremagertiom: (Dice. 
astis Of thé-helx; but is petpendvediar-to it: It-is probable that: 
it beoomes magnetic by some mdirect section. of she apparatus. 
Finally; a paper wes’ read én July 5 to the Royal Society by: 
Sir-H, Davy on the: magnetic phenemens by electri. 
city, and their relation to heat occasioned by the same agents: 
but’ this bas not yet beer published, nor any account of # piven 
to the world, so that I am unable to state what facte: x. may: 
contain,’ ° " —_ ' , 
Suah, Sir, is an imperfect xeoountof the experiments madeca: 
this: subject smce Oersted’s discovery, that I have been able to 
get-access' to. With regard to what had been done before that: 
time; though many philesophers had: dwelt on the relation: of 
Aeetricity to magnetism, und theortsed upon it, yet very litte 
eléz: than opinion can be found im their writings. I-cannot; b 
tink, do better than copy the note at the commencement of 
Sir H. Davy’s first’ paper, to show: how fittle had beer done'ab 
that time, and with that I shall’ finish. thie historical sketch of 
ficts; and endeavour, in the remainder of this letter, to give a 
avmewhat fimilar account of the different’ theories: of: electre- 
magnetism that now exist. == ee ret 
“M. Ritter’ asserted, that 2 needle: composed’ of sliver: and 
zinc arranged itself in the maynetio meridian, and wes atiphtly 
attracted and repelled: by ‘the poles. of & magnet, and 
metellic wire; after being exposed ‘in the voltaic circuit, took » 
direction NE and’SE. His ideas afte so-obscure that it is eftem 
dificalt to understand them: ;: Bat He scents’ to have had. sone 
vague notién that’ electrical comabmations, when aot exbvbrting: 
their electrical tension, were in a magnetic state, and that.thers: 
wes @ kind of electro-magnetic meridiat depending upon: the 
electricity. of the earth —(Annales de Chimie; tom. liv, p. 66) 
Mnoe this letter has been written, Dr. Marcet hus been so good: 
a to send me:ffom' Genoa some pages of Aldini on Gelvaniwm, 
and of’ fvarn’s Manual of Galvanism, published at Paria move: 
than I6 years ago. ‘WE. Ribfou, sen: of Genon, ts ‘quoted in these 
pages as having rendered a steel needle magnetic by placing w 
in a voltaic circuit for a ‘great length of time. . This, 
seems to have been depemtent merely upen its place in te miss 
netic meridian, or upon an accidental curvatune of it; but 
Bomnagnesia, of Trent, as stuted'to have discovered that the pile 
of Volta caused a declination of the needle: the. details are 
not piven; but if the general statement Be correct, ‘the author 
could not have observed-the same fact as M. Qersted, but:mereip 
supposed, that the needlehad its magrictic polesaltered aftexbeing 
Placed in the voltaic: circuit as 2 part of the. eleetrioal comb — 
om". ee 7 . —_ 
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_ Deseription 4 New: Balance. (Wich a Plate) 
| hy W.. Hempath,, Eeq,, 


(To the Editor of the Annals of Philosophy. ) 


aR, : Brivtol, Aug. 14; YO2s. 
A, BALANCE without friction, or with as little as possible, hat 
always:been a desideratum among ghemists.' I have, ina great 
apenas ‘ng the b lished this in making one for my own, use, +s 
eam from a. magnet,, as shown in Plate ; 
Phe ac seal are hung upon the points of needles rivetted intg 
moveable pieces, which are recommended by Mr, Daniell i ir "the 
fast. Journal of Science. I have used: it with 165 in each 
scale, and have no doubt but it would have carried 550 ; ; it pos- 
sesses this advantage, that the friction of the axis is reduced as 
the weight is increased, and, of.course, it is most sensible with 
the greatest weight. The extremities of the magnet are convex 
to reduce the points of contact ; the scales are made of jeweller’s 
foil, and, with the beam, we weigh 62°75 grs. When loaded with 
five grs. in each. scale, 1-10 in moves the index through 
an-arc-of 10°. The axis has gan ges, but J intend making 
one with points, and with two brass rings surrounding it, to pre- 
vent its falling in case of accident. 
I mean to: Rave a set of magnets of various strengths so as to 
elieeit the aftraction to, the weight, it will then be mast sen- 
with that. rreight T_wish.to. use. | 
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On Mr Sit Hypothesis of the: Formation ' ‘oft Capillary 


Copper.” By Kom g,' Baq. 
( the Bator of the: Annals of Philosophy.) 


wa rer cn British Mvacwm, Avg, 22>, 1821... 
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sislualBs' Ot 2 oldgns vanity’ College, Ti at ve A 
Sai Biguans ee Rare de, Wolla pei taht pe 
nyention ray ri baromefei ter. Fem undy 
pdies tronami ithe Royal Society two papers describing if 
Seokeentlotibull-andsome ‘mezsurements wo witht, serbia 
not appearace' Hid to have sufficiently explained its principle, or 
to have duly appreciated its importance... A.fevlémarks on 
these ait fay, therefore, s proven snot unacceptablété those who 
have i{Kerto direeted their attention to. this iaiiject. It is 
a. curigey dad well-known fact, that the.boiling. point’ of liquids 
are low ander: diminished rebsuse ; and it Wek frequently 
to philosophers, that this discovery might turned to 
it forthe purposes of levelling... All that*#6uld appear 
‘for putting this method. into-practice Wiuld be the 
Hi of & very delicate :thertiometer, and. siiowledge of 
i helen the relation between a.gievi fall or rise 
Jn thd Bbibhg pqint-of water pita pga and thekdvresponding 
ides ‘ tthe chscrvation @fithe, boiling 
tty two! sletions, Hite 0 dtl “iades the: prédiizes. due ete 
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from the consideration that at all ets 1 above rae 
should have the elastic force of steam decreasing while its tem- 
perature inercased—a ¢ conclusion manifestly absurd, Howeyer, 
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WE. Ohi Beene Shmealilienh.* POR. 
Two other measurements have since been made with the 
therm. barometer which differ very widely indeed from: the 
barometrical determinatibhh:/ Thewim/was of the greater Sugar 

. Loaf, the other of Douse Mountain. We will give the particu- 
Jatsos An and oWithin al Qudater tack: SBATR aamye.the 
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therm. 60; and same day, also, on the top of Douse, 31 minutes 
past bat “stood at’ '207 + wa , thermometer 64, From 
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@ correction :must:.be applied which has not been hitherto 
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Agie t to > be observed that the small’ portions of mages 5 
axide.of ifon-can only be considered as meclianically mixe o 
cose in this state they must be combined with a portion of sili¢ 

gm very ly they form a bisiliciate ; then 0:26 + 026" 

y52 x Yn, = 104; consequently, this quantit of oxy 

when aubtreoted from the oxygen ty the silica, will leave 
te and when we double the oxy; of the lime, we 8! 
nove 24-98, which is very nearly equal to the Gueneity of one 
in the silica; and it may be further observed, that th e quantity’ 
oF silica is probably increased’ by the imperfect sepatation of the” 
maail grains of quartz : this mineral ia, consequently, a bisiliclate” 
of time, and its Mineralogical formula as C S?. 

Ht iw: stated by Spee who first analyzed thé ie 
‘tent this win’ rou tzka, in tle Barat ‘besi 
ovat. of silics, contained'5 per cent. of water: Ou tits 
3 have endeavoured; ‘ex'tanh tj 
qreaatiog of volatile matter; but the-regalts: of our experiments 

great difference in this respect. It is, however, known, 
for the exumination-whieh-M; Berseline-haemede of this mine- 
mall and, cometuan Ge are , thet it contains no water 
at all, and, Consequently, the the difference of composition which 
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| Clo tb tite ak the dan * Rithsap lapahe:.- a 
DEAR SIR, 0 “éaapceita 
Tite. object I have all along: pe profoased-to have in view is they 
inweatigation.of trnth, and. thia abject, I shall-ever be ready: 


yattend ty an remarks on.my whitings;mede.in-6n open end @: 
” tifed rf, iy manaer, when: they display 1 in their author @ suffie,, 
~ a radw odes. of the subject to entitle him to. attention, With 
seed EP Y our Gartespondent %. he .has.at. least, intzoduced, and, 
i). Remgrks ” ib a way that .cenpet feil of eliciting my... 
ion, Having ‘said this much, 1 srust! he will ie bp: . 
dat n Ry Teaneating ‘isk to read afl thet I haye . 
e Snir ruse the, p he ake and, to. 
Cie ri ihe to has witten. Probably your correspondent, 
i pwiee allow v me to observe, that the addition. of his name 
id mot, induce me to pay: less attention to. his ‘remarks 5. 
would screen them from that jealousy and suspicion 
. which, t believe, anonymous attacks arenow usually © 
Migoradd, aid which circumstances, connected, with, the Snbe AB 
sr een Ase at means calculated to romevyes,., .. . 
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on roy. part w with certain members of the prosent Council 
of of tha Rayal mot have induned many. individuals. tp 
conceive that these 3 ‘neta ers easily saw -tarengh: the. defects, of 
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‘ éific pose. et Wheth er mis ontrHet e Connuct o 
fad sé members 6f the Council, and thus acte m este ker 
pare or whether that conduct was not uch as I had a 
ct, is a question 1 am not’ here disposedt. x A t 
it to say, that repeated and mature considera} uneas of | 
ele correspondence and concomitant. circumstance: ray i 

e minds ofsome respectable and competent judas ae cred 

One idea unfavourable to myself asa man, or as, % iil aay rt 
and were Mr. T. acquainted.with the-whole of the cage, ; Ht 
not, | am persuaded, see any impropriety 14 my- eee ug hp i 
the request I'have made to X. “ re-peruse the r. 
attacked, and reconsider your own. . However; ° 
shouldimagine I. employ this as a subterfuge to avai { 
Es consequenceg of which I have reason. to. app 
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ave, in in justice ta my own character, to cite a 
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On), etters of Sir Hi: Davy, the President, cae Ciher 

q.t e Vice-Piesident, ‘whi ‘will serve to show the, Sie ie. 2 

0 pe 2 ten | Game 
bea ent: members; oF tie ake at t 
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H aig teas ‘sometime since the sleasure | of receiv ag te oer 
jnyestigetion on.the cause of gravity. er a 3 
oN Proust confess myself not satisfied A i 

yet I was much pleasad with th 
layed ‘dhroughout the whole; but I She arn taing: 
oubts qu e propriety, of laying g before the Royal, Pos 
ng 80 abstruse and metap piysical. I, therefore 
of the best mathematicians in London to "look at the prope 

inions have confirmed my doubts. They. ‘S8Y,, 
cess ie should be laid: before the public i in a separate form / 
In andther letter, dated Oct. 25, 1820, this gentleman,s 
“a¢You ‘would of course wish to avoid the paper's | 
Ke ‘the- ‘Society, and. then -not ordered for p printing, 
Douncil. ‘J, therefore rey endeavoured. t to ascertain the, 


7a rs Of the 
& occasigiie, and they considered the- -investiga 
idorefactl' for the Transactiins without taking mi ‘ 
thé mathematics.” *. Woe 
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bet thie Awe It beg leave to observe, that ‘a paper ainchi gs 
mathematicel,.cannot be judged by ener 
nat President himself was aware of this; and i a 
j Be ve sition ‘I had the honour to fave with him at. one of his 
: a rhea “evening meetingss intimated that he laid no stress 
g his objection. - rn 
same letter, Sir H. pays, ; " 
8 18 so meych. Psd and oP yaged an cgi nie | 
pr ress of @pscovery, qisplayefi in your paper, that 
: a that its ye dienlay ee Tied heen directed 
Pe of pure experimental inquiry. For. instance, the 
Reine of heat and. the investigation of its laws, ‘supposing jt 
ei pion. , Such a preliminary paper, if. meeps wou 
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Sour, actount, as well: as on ny ‘own, f' dit ‘nyt like to 
ta paper.of so such. importance,. and embraci ng ‘$0 ory 
a field, without consultin ng tro or three mempbena,’; fic. 
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Baye SirH: Davy, “I have never eae 
af dtidlusions respecting it. 1 cannot. see any. esa 8 Ry ba 
id Betiveen the capacity of bodies for heat dnd. the é abeituth 
they ; contain; and temperature does ° i “meagl 

ify, bat merely a property of heat.” ree " 
Hy % sply ‘to.this part, dated March 8, I observed ::"" " '? 
ware aware that 1 conceive heat to consist in motion 
: ahd t a ‘temperature, of a body is the intensity of the ih fa 
_ pure atta ‘of 3 its articles estimated, when you comip he 

baile, of different bodies, not by their velocity, ‘Bi ‘he 
; ith. the’ degree, . therefore, of. absolute, cald 1 
. id Bites have Ho. ng E and my object has been to bites 
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by determ atio of the intestine motion at, 
ed DOs, ad thoke ot ieey ds and water r boiling. Mi 
* vapatity Of Or, caloric,” "oa Pa ‘di emit 
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ecul as ‘the subject is, f haye not, in the inions ‘of “i Who 
Be coe Cori AVE to Wd oar moxt scitntific ‘ine, 
hdann's very dadily-totbe refitted.’ Ta fect, taewloles 
de Hetweet-me: afd certtiin’ iembets of the Comme: jt 
beet oft addbdint of arty ‘tefinda dr undéfindd ‘charge! isp 
Minder these’ circurtistances l-teet thiat- Tomy Beodon 
; purely from a wish to avoid recipitate cotitFovers Ee e@pin— 
‘mend not only Mr. Tredgoid, stdyour corr ae! RA to 
“re-etarithe’ their difficulties: and Ubpectihiy, “hilt A 
“other individuals ‘whi “thtty ‘bé- Gis poset te hindu Rs’ 
IM te Miotitte. FF WGP TE FAK jot wren 
At ptesent 'Y ~perceive ‘Bolt’ My. "T.-nd-0. fave tee 
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stritations, ‘whith F woul “rather, ‘Bee Cortectet 
an ‘By me: BAO Wy Ga WoTesie OF. - 00 acl 
Thon have vio intention now te enter into the subject, ‘I 
ait ee hoticing the new and peculiar mamer in'which Mr. 
‘redgotd has managed his’ “« Refatation.” “Without advanet 
ct against-my-views;—he-propeunds anew theory ‘of coli- 
partly borrowed from mme, ‘end partly the offapriny of his 
one. P 
own imagination, but neither with the’ did tthebry, ner 
with wtine, nor with that of ‘any dther individtal’; «and then he 
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pea a ea of “them different fro erapath's, his 
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‘s ebuld ‘you waite to Batis ; both Mir. T.-and K.? Would, 7t not 
be advisable,” said he, “for these gentlemen @ settle their 
own discerdances before they venture to attack another? ”— 
(See their opinions of aériform elasticity at the bottom ofp. 131, 

il. Mag. for Aug. and boteom of p. 224, Annuts for Sept.) 

-_ Tunow beg leave to inform vour readers, that the paper attacked 
Rar but ome ik e, that of absolute hardness dv ‘tte wit- 
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mit wilkelge pranciples to. ‘bring out true conclusions ; ind here 
eatin .tpfutation may be, confined to the mathematics 
é,,. Fo any regpectable efforts of this kind, 1] shall 
happynto pay every attention ; but I hope the. testimonies in 
(Dheceenota’ i, aigw @n: sin thie detier, and: ‘itheertent.of kay 
stetiediches inthat paper, anilithe ane: I appnow eek 
hvgads pal be alittad a safisciont phoof thats ipo ht 
| ‘$heisubjact,; iand, zharefore, I trust, the world willast 
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L-save been lately, under the nece asserting ths 
€ ater nature of wee of the stelle eee a sad nedoe in. . 


ch hee described. fo Mr, «Webster heliete 
i at ue, has 8 oken a about. it) Ch whet 
marine. { I abot. aware of how much consequence the question 
ae & geological’ point of view; butit does z. 
to be of sure Zohsequence that facts should be viewed as they 
really exist, coatboibsebutely: necesdary: that they: shout ts¢ bo 
befoteweicay hope to-drrivd at certainty m dur ‘ondlu- 
Mienqoo cbs, thevefata, petforin an ide eprable senyive £6 selene 
sal pundrahsind te Gedhopical fcience:in patiouleyifbunteayoar : 
to point out some of the means by which these twisChauwea,of . 








Freshwater and Marine shells.may be distinguished from each . 
other. , ied RES gubjeqt i is Important; for or jt is b Enowin the nature . 
checiclé: Wylde thes Mc erat thee a ceatatea t 
Charani for if wédismiss:-4he animél in 


Chafantey® eft shells: thambelves, 
Mele @macter, Dr :circumstange 









butt Will be Sébo8 eas ‘that the: 
anpiisFod nberiey of daciding ‘ ie 7 
or he must decide-without having enbugh o eneric.. . 
Uiseeaittets At may be said, that-havi fing certainec the nature. 
AC ina « aVa i 





— ural induction, that the remaining spe en be on 
&Ohiks + but if fe. attempt to do’ this, B a ul 
piling sate foe E have lately shown eee 


NEI shells, decjgedly freshwater are nixed With ee 
uty ne? sae e Ferussac appears td 

aia ety #én, # I understand rightly the = 

Etat reéetydd:lately from him: Les échantil 
oW'40K Rritpensér qu'il existe une cotiche de rié 
vos Cyclades, les Melanopsides et des -Paludines* se: sage a 
avec des Coquilles marines, entr’autres des Cerites etdes Huitres.” - 

Some have thought the comparative thickness of the shelly 
matter might serve as.a general distinguishing mark. (Webster 
in Trangac. of Geolog. Soc. vol. ii. p. 211, where, speaking of the 
“« Lower Freshwater Formation,” he says, “Ona careful exami- 
nation, I was not able to discover any “mixture of marine shells . 
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variable character, greatly. dependent upon accidental els 
stances, auch as age, disease, situation among’ réck ah i 
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shells which are thin imtheir young state incre ip - 
nen age ; disease is alsa the cause of noni ia aa 
in some cases‘; and Testaceous Mollusea whicft live in the: . 
beds of rapid cprrents are. obliged to. accommoflate t hehe 
to, cirenmstances, and thicken their shel} accordin fait 
The’ epidermig, or, at least, the sort of epidermis whi ch sone 
nally coats freshwater shells, appears to be a character de Aig 
bee spasiteration ‘but ehowgh I believe all freshwater shells 
ve an epidermis, yetd'do not think it is always the aan, ats 
of epidermis; that 8, it appears. to vary in thickners, as the 4 
Mt costs, wapies; the thin and more delicate shells, su gn he 
Limnei,, hay a thin, my Hawi fansparent epidermis ; 3 W while he 
@r shell > sigh, as, the Uniones, have a thick an and § me r 
epid BRIS +. Geold ists, Agwever, seldom Kave ‘it i ne 
are observe th e the epidermis i in fossils, though hi is is 0 
BE, 5 Baa, instance 18 Upon record, which Yr rust 43: 
noniart says: ‘On trouve encore. ¢e "bate atid 
ét de Monfmorency au desaus de St. ‘Leu ; i y% 
| et. la couleur brun roussitre qui" Tour gee 


i ea coquilles fluviatiles.”” Now thi: co olour dees h one 
nie Teamsters Datiging the fect, thet Mn | that Mn Webster has charged arg Lama : hav- 
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1 March 10.++-The Settetary read some dedaild :by byoMsqdqerte- 
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thas thea FE sopehob eb 2amot.so-moedern in its discovéty as hasihokn . 
supposed. The whole data were illustrated by sopidwiiexivact 

frtsidenthors-0f ¢onsiderable an antiquity. ‘ Sevetal ofthese sBestdd 
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adyeneed Onithe Subjects; han cones sow sonton A 
Mr. Trevelyan exhibited to the Sosiety a: plan ofthe Racket 
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A notice was read from Dr. Knox, who had lately arrived ftoiba 
Afa Weadingsé Caffte Albino... f — 19 Ving ik 


Mr. John Deuchar read an account of three large LoadstongsiWv 
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e largest carried a weight of 205 Ibs. when in Mr. Deucharied 
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sent by Capt. Pamyfrom Bamow's Strait, which was in excel- 
lent state of preparation; also the Tapir of Malacca, and the. 
Jungiecock of. ndia. 
pril7.—On account elf the funeral Af the late Dr. mek 
Professor of the Practice of Physic,- the Society adjourned wi 
out proceeding 6° ‘budinessi evo 8 
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Metamorphosis of Sea ‘Platels was cOminénded. 
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Transactions of the. Society, which we. understand. it. 18 in, 
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process is given by M. Badolier (Ann. de Chimi 
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The cinchots A, washed is to be. slighely beated ¥ in a sufficient 
uantity of water, adding gradually muriatic acid until fi itmus paper is 
dightly reddened, .and stirring the mig Wen th Hor is nee near 
the boiling point, it is to be strained, and thmcipghenadsren 
then’ add to the strained liquor while. itis, hoe QR. QU 
imlgnesia ; after this, precipitate the whole sismcawatic potash, sight * 
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enciteelirface pwr tedt, when the heat has been long continued, he Bs 
eharodbagulntée, and unites into large white masses, which are opagui 
ores porwad, and when these occur, the decomposition is,completes 
todmish the analysis, it remains only to: filter the liquom ta 
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. .NEW- SGYENTIPTE BOOKS 
| NGERABING For’ FOGMONFIAN. : mf 
The Study p ine, Compyisia *athology, ‘and 
Practice, i inl Waiines. are. ee gabe 5 dson MD. FRS, 
Mem. Am. Phi. “Soc. ‘and FLS. of elpiita.” “These. volumes, in 
addition to that latel published on oslgy and dedicated, by per- 
mission, to the Col ege f Ph sicians, complete the "Author’s 
design; and constitute. San. eyo E-Modiael Sqiuncey: equally 
ted to the use of Lecturers, Prartitioners and Si B. roay” 
fo. I. The Genera of recent and :Foasil’Shells, i 
fox the Use of Students in: Conchology amd Gevlo Een 
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320. Mr;.Heward’s. Metecroldgical Journal: ’. (Oct: 18@t. 


Eighth Month.—1. Fine, @ Morning, fine: showeryin the afternoon, 3,4, 5,6. Fine. 
- 7. Cloudy. .8. Rainy. 9, 10. Fine. 11. Morning, fine: rain in the afternoon. 
12, 1S. Fine. 4, Rainy. 1S—IT. Cloudy. 18, The sky this morning was 
obscured by a hage, through. which the sun appeased ofa pale Mug colqgr, resembling, 
in some degree, the flame of sulphur, or of a Bengal light. This phenomenon was 
observed in several distant ‘places. ‘I have been informed that it was noticed in Kesex 
and Worcestershire, and by many persons about London. I saw it in Sussex, where it 
lasted from about nine till near noon, and a appeared nearly of the calour of watch-spring 
steel, and was oceasionally hid by Cirrostratiy which were floating sbout.. It may be 
noticed, that the weather, which had been for some time unsettled, clesred up the 
next day, and continued fine and very warm for abewt a week. 19.—35. Fine. 
26, 21." Gloudy. 28. Rainy. 29, ‘Ditto. 30. Fie, $1. Drizzling rain 
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RESULTS. 


. —— , oe ea, c 
Winds: N, 1; NE, 8; E, E, 6; SE, 1; 8, 3; BW 5 Ws-2s DW, 8. 
a: ry ‘ “4 , to mo _ 2 1 
Barometer Mean height | nar Les a 


i ‘ . ) 


. |. For the moath....s.cesscsteveseiesverseeeteeses 20°97S inches. 
, For the lunar period, ending the 201... .0.0+ 4s. os 29°48 
For 13 days, ending the Ist (moos BOrth) «sey ce bene’ 20:265 
‘+. For 14 days, ending the 13th Gapen south)......../. 20008 


For 13 days, endirig the 28th'(moon nortll).......:25 80'687 


1 3 . 46 ‘ 43 vo aye 


Thermometer: Mean height ; ~ a 
For the month... .... cone _ eos eqs sees 0298 pesoves 63-5649 
For the lanar period. -+++++e- ees srenereesvesiseesee’ 03-687 


For $2 days, the sun in Leo... ° peovecceegoeocsconen 628° - 
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Evaporation. ... vecece oes cceccccece eoeene WOTETTTTLI TET TTT TT TT Tee 210 ie. 


{ 
| 
Rain. secs cccecceosecegecnvocescves Gre cacccencccccsensecscecocce 2°16- ° ° : 


Mean of hygrometer. eee veccccncenece TTT ITTV eT TT Tere Tre PTeT ere 94° 


— . . ; _ veo @, 
Laboratory, Stratford, Ninth Month; 20, 1821, ° |; R. HOWARD. | 
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On Electro-magnetism.. .. By Professor Oersted. 
‘> “ * (Communicated'by the Author.) - 


* (A) *The History of ny. prévious Researchesion this Subject. 
WueEn I began to examine into the nature of electricity, I 
concejved the idea that the propagation of electricity consisted. 
in a continual destruction aad. renewal of equilibrium, and 
thus possessed great activity which could only be explained 
by considering it.as a uniform-current.*- I then regarded the 
transmission of electricity as an electrical conflict, and m 
researches into the nature of the heat produced by the electrical 
discharge, particularly led to the conclusion, that the two oppo- 
site electrical forces, which pervade a body heated by their 
effect, are so blended as to escape all observation, without 
however, having. acquired perfect equilibrium,t so that they 
might still exhibit great activity, although under 4 form of action 
differing entirely from that which may be properly termed elec- 
trical. Notwithstanding my efforts to justify my idea, this com- 
plete annihilation of power indicated by thé electrometer, accom- 
panied with very considerable action of another kind, appeared 
to the greater number of philosophers to possess but little proba- 
bility. This feeling may, perhaps, be partly attributed to the 
obscurity: of the subject, and partly also to the imperfect manner 
in which I explained my theory; for it must be confessed that 
. co cm thts’ erbtoct wi ; Te 
5 et Ph sa se on thi Feriee year. be found in Gehlen’s Jourmal 1806, and the 
++ See my Considerations on Natural Chemical Laws. Berlin, 1812, p. 182-234, 
New Series, vou. 11. ¥ | 


oa2 PovfyQGgusted on Eleivomtlgneisoni. {ial 
. hed dewdere rarey<deteloped even ts their authess with:pe 

. clearness. A thorough conviction of ‘the agreensent 'df-qag 
theory with ‘facts, ‘idspitél ine} newerthveless; with: sb strong a 
perdession! ofits denth;: thet dpodthiy Siete 1 veatused to doqus 
my theory of heat and light, ‘and 't6: qteribate te these, fuices; 
apparently destroyed, a. radiating, action capable of 
ing to the greatest distances. Having for a long 
sidered® the powers’ which are developed’ ehectrivity- asl The 
getieril powets of hature; it necessurily-fdllowed thav-Tishoal 
erive mhagnetie } te-froriy themizt Joie LiL Se Was aeb9 
“Int prijereto" that I alinittedtbisve dese dened tertthe 
utmost eXtent, I cite’ tHe following’ passage front ‘my’ Regearcved 
into thé Identity of-Electrical and Chethical: Powers, printed dae 
Paris in #815, ‘it must be determined Whether electrivity 4 tentdet 
latent state has any action upon the magnet'es bach!*p 1 lxeed 


this during a joyrney, so that I cotid! nit eds! perfonn-que 
éxperimeitts, ‘bes des which, the’ meaniier' of. rial thevd as 
not dt that time at alt clear to tie,’aN ny'attention bdine dixedtad 
to the development of a system of ‘chemistry. ' I still remember 
that I expected, though Somewhat vaguely, the effect in questions 
and parlictilarty by the ‘discharge df &'‘ytronp electrical battery} 
and dlsd that'l ‘did not hope 40-obtain ‘more'than: a ‘weak: 

netié effect.” “Lhus'T did not follow the idea #hidh T fiadd:cons 
ceived with the re ude real, buf the lebtares whiclr { veninen 
updb, electricity, gakvanism, and .pia tm, during the your 
13 vecabied ty “My ‘auditory consisted mostly ee persona 

révibusty well acquainted with fle ‘science.’ 'On chs! 


ese ‘lectiites:"' ad prteparato ‘reflections, “ted! me-'ow' ite 
beeper Tesedtthves: thai thove whidh ‘are ‘admissible ‘in enedkon 
7 i. moet te ws ne a . 
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fectutes.’*: 4 ; ‘wal, srreyrtid rR 
~* Woy O11 Gila] ‘persudsion of the identity ofelettric-and matnetitt 
power Hee Hevaloped with oreatér clearness; and fPrésdivelias 
subrift ny opihion to the test of experitient, ‘end’ the “wropares 
Goris ‘for'tt werd ‘matle bn a day in the evening of whidhe¥ Hato 


te 


requested attention ‘to fhe’ variations df the magnet during A 


wire ‘between'the connecting wires. - Although ‘the effi Mati 


- See the fetter added to my German publication, -Muterielen nner Chenaie, den 
1603 and’ én Rdsenrches “3nt0? the ‘Taentity: of Klatesheal and Ghethieal . 
_ wet ' “ER SF RAIN? ABB 


&c. et 
+ Leteer,'‘p. 2-288. 0 Letter, p.REBer10 959 









aiterioyeadedeptonbitied | 


Sonch ne to dof nets Tele nig itd A seni: 
“Teac pen snekpeh ours’ meme antelned. 

resebit wails ewes prbliahed. TT at an CCT Te ft poowe wa an 

EBS te anation of the first. Law irae ve clad 3 

The clectro-sagpetiogfect which id discon ie aid of. 


Hheogelt anc rates, _wace h heel prodpc nj} CAHOG 
electricity, so that the expresaian. of selon ie 


Ficity, 80 4 et 1s 
pasiosslygnstified by exgetiment. Tp ig well gra tah ee piste 
am subj 


whb-bas: began: -aneces6Gul in enti nh tte Sics an 
astraneney with: ig stingoneries,; the. ill ustrious psig an the 
Biagal Society : *has.-alsa.made ap important series, oF 


ont ahoutba @athis apbjane. 
| shali here: sire al bee hae 8 afimare in d detail aa have ‘donei m my 
elagtra;magnetic 
Sdanmeaae uont Beverned,., [tds this: hen, sppesite electnicg powers} 
peorhmnaen circumstances ghich affer resistances, ley. are subpected 
foveinesh Josiny qf actions gud mn this. stale they.acf, upon the magnetic 
dn such, a, manner thut. pusitive, clectnicity: 14 repels the south, 
aadutinacts.the worth pole, of ihe compass, and negative electricity 
tenets thie north, and. afingcts. the south pole -t but, He, direction 
Fauudsby the Lelegfaicad, powers 1n this siale.ts npt, a right line, 
bysiasapinal ape, jurmming from the left haye to the right, 

Thy BBA Some Of them Of great.merit, ave os th 
epiral, motion..of electzical powers to he aaprobable, 
endeavours, im ibe .gequel,to show, that this supposition is less 
arbitrary than it:may appear to be at first; but to prepare for 
thisiksa necessary first to explain the meaning of this syppesi- 
tanh, vand ;then to ;prove. that. all, electro-magnetic phenom ng 
a .apmpletely harmonize, with the rple given, that.it will gu cé 
evantolaaticipate those among them which were not known, fore 
expeument,. I-have aot discovered so perfect an agreement with 
facta..in .amy,.ather theory which has -been hitherto. advanced, 
Whent.have shown that the rule is saute sufficient, to, compre: 
hendiall she fants under one point of view, ; that isto Say, hat 
eae iB. GORTEC ales I shall invite the reader to examine wit th me, 

va)g. i, 
re é ae pote cored oa Si ier is 
Weiss: E-angdevnse of in  eenatenkendetn ext. 


‘ a. 
wvamelvy y eloriioal cad magatic farses 5: sartorial 
asmuning mere than the phenemens. hes fous of an ie blows for if. mage 


netjedoncis hae the:tarne.s8 up or gpajher 
site rforcea onght to attract sech other reciprocally, ae forens ses lcs = 
em + co . 


y2 ee shorn & 


e 
Ath HHO % Gin raters Telda; csemely diffjuulttand 
especially for those whe’ arelAotnaroh) eeuieteindll Ses thtsitd 
SEAERAOA OF clinftiemed fidresy toansderethtetehe aqsiralliddite 

Rally! Jaehad ] dt poth> te athte wilt be umbeeeadily indiad. 
od tate told wink manter: aut fo slog fyion 9nd noqu Jos 
2tU pod a alij ‘itp et'(Plite X)} figitl) draw the/Fiae 245B ahtioll 
to bes f alty Undid into: two edult partes Uemwladail 
shiifll ddaneles'ao ht the summits adtithe smidiite éf thd bdeea 
Haye dhe BY ahe hitte: | But tha sig! isdad jewat eke sowende 
Whiclh thle surehits point; and the set-satelie eadltowents @icl 
tHe Hadew bre'ptaded': ! This piece of puperive6 ie twisted rouada 
quilt, 4 piece of plaes wbe; or any other hadbed Holby lin waele 
aliunter thatthe'triangdds, reckoning froth che whinMsitty cee bee 
shall Be' pldced" fom ‘thé left to ‘ther vighb tid joPoHit vbddewet: 
The cylinder enclosed im. this mannét Bdbb the eee mapnetis 
indicates, ‘With this indicator! thet! part of ay aman ida 
ia Hoinpared whose’ effect! is to Be-fulbed of by inhepintas # 
to bé put in ‘tHe plave of the litter in such w poditiduwhat the Ral 
nbtked'4 nd} recdive the dlectrieley of te potitivelexepetnity: 
ofthe falvaiiid appbraths) andthe end markell ofthwhedacives 
THis beifid ‘done! ift will always ‘be’ found/thatahelsdeith sole of 
the susperded ‘néedte Ys tepelled by Nebative-dheetrivity. . Hes 
fexity’s’ suked) We ‘WiH ‘desionate' positive electricity Byiop FH) 
and the Hepateve Hy E.' But whed these fords alte assed 
thuit tiew ddtallion,: it which they’ pusdéss no lAdtion dbon the 
eléctrotteter; ait! affect'the magnet, we! sfhtit/calt them electron 
midgitetic forebs, arid denote them by the Greék letter 2 andi tady 
LM Wotld! Be ‘uséléss'td ‘repeat ‘upon’ this occasion tedtesthi po 
tid ‘of alll! the’ expetithents mentioned’ in my Latin senibied #! 
will be sufficient to say, that with the assistatice of tld 
magnetic'indicator, all'the effects of the connecting wireda theimdst 
didsitnilal’ positions which I have described, muy be anti¢ipdtea sb 
shaft ‘niention ‘one exainple; as it may make the subject wearer! 

Place & 'purt of the connecting wire perpendicularly oppébite the 
mignetic ‘ndédle, and'let the upper part of the eonddetat receives 
the électridity of’ the négative end of the galvanic appdratud:! 

that‘ part: of ‘the needle, ‘which receives ‘the efféet; Will 1aal> 

towardd the east) '"'A, fig. 2; represents the horizontal deewGsi! of) 
the ‘conductor with the signs’ above-mentidied to: destrbethe! 
direétidn' of the dlectro-miaghetit forees. \B represents? a! ae 

neticnesile, whose no#th pole tatrts fowdtde'thé botintetiags [2 
Cis ‘another-wHith' presets its sotith pore tote wire? Boel veitt! 

ba dikected! towards’ the éast! the sort pote BY SP PRIOHS 

opie Hi the West 2'¢he south polé By! + Je whit pommed "AnD 

f rene West Tt! ‘Be tedddly ‘nedisthar the atea nail : 
oust shail ted ditew sot os Sham od tesa hoow to tabatiyo 
Tj Eehdd intended ta delelépe shis datter Ye the, biresent somos hed Ge Bean 

seating. all tam able ¥9 gay. non. pp Mifficult, a, subvert with alt powpib|e, earpees; HAs 

Xo Uefer i to w future opportupity, dag or 
UTUT OL YIbre5 79D YO te A tout bors cosd asi ow gattoon 
adt aed bas pleontoqain od ysur 4 ssdst oa sysbuilys ods at ZO 


. me 


324 Prof. Oersted on Electro-ma netism. OF 
Whether it maj Se aR bey lave, ‘Weeshiine tdwhich the phono: 
‘ t 





S.PUX Page 324. 








vor smesisicgnsc-opsoslel_ wo hstetsO Yor EOE 
MSP ods doit bs LEBICG LE ERE SY MARTE acer 31 19h SFO 
byichshuiie tHennatty pole] ads bynn «up: Poin NAA, | 
=ibsie needistsede panes; oppmsn mpsiicrte AOR 
St HAG: & NES OP ad) AG. - 
balfinf thocheedlin od Hin aidinected tremande the east es 
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Hoithe dase gnith ds width ¢dicaetell tomterylasdag Weatic alkanes 


esebd bus 16 stilbinctrkpiom: a:NanyuaveAk smACAStES ROAD ae : 
epusnquebily amithebyt lesle pawersi the nerthipote will then, 
tothe ataaty oil do sHetsteckor pon she RavARneS 2 ¢ 
lefemor boba:.3 pebeesiem pet +-,4in. ail fon ab aeay be readily 
shawn ithatothis sdvatitag es Inngnecessaly to.predugs the 
PANERA THAR OS diotapines only, that,a. magnetic, naade. 
shaakh he dinedopermandinalady ita one) of the ends.of anoerm, at 
aisomion kalaats.oAnd sbat 16 seoald, be arranged. withathe, gale 
Ls WAT aot aae fhe pensarans bc hairs f 
B repienents echarizbptal qestion of it,. nt <« ing malliexetinnome: 
dtaznctinn. pAb tAsy nt pole.inf she meedin, shyt sa & 
refuiseexdtowitbogenaten fersas this vend wil thareforg. Aun. 
towerds dheirast— ohexaalready shown by. the, elise ofs4 spon. 
Q whet dail -heppent wbencthe i conductors epprnite shes quly 
nelt. }bisnay.dtsovbewsadiy fospaeen, -what will happen shea 
the qondnoter ia paced on. the westem pide of thesnecsla poke 
With seapest tp-thaheadle Hoi When. thq congnetorisat Jas tot 
rie cewith kepish she mosth-pale,..bwty hier Of CAMERA WAR 
moeTh iarees ithe. nesth. pale wil then, tara fomards the oweahy - 
Whetlyts the. pexpgodicalar,. conductor. me paced, am fe Rastern: 
ax theshestarn cide... nthe same manner, the 6quthyipele yall 
im bothasases dure..tqwards the, weat,..valep wall; hes Readily 
explanted by sefernmg.to the figure. 4-22 i hee toftia oo Upw 
sebhay ane be desiroys of seeing the contmary. alent abtha type 
sideg.af the connecting wire in a more dees MANKEH, Hslenopbyt 
requisite t0.gixe aceoveable needle the same-magnetsphaty bash. 
end@s.jidé.is.ngt thet | consider this: experimept (as: pacessuyy 
afters many: similar ones, but, it mays perhaps; be. very, weer: 
| fal terepresant. the thing in the mpst,siaaple mapner.jn, ay: 
elementary lecture... .With the same peedie.the sxperimayt, may) 
eh the connerting . wixe. placed horizantally ppposwe 
qends.of the needles and abserve.the movements tromithe,tap 
to.the, hotton, ar the bottom, to the. topy.. La this way dtds pats 
81 donee An a manner very easy te.be naderstond,..the.dinegr : 
Pvafidhe electrormaguetic forces an. the ConNeRHAG WHS s1bas | 
1 Very, easy to; perform, clectag-magnetig crppumente, hy ise, : 
follosvag.arrangawent: Let A.B, fig,d, represent, a,spall, holam. 
CF La aig a may be. sade of paper, and in-this a xorymopall. : 
cylinder of wood must be made to turn with but little friction. 
eand D caries the needio-S N, and the whold:iw fastened-with 
Maitre very fine ietillic wire, “When the effect ofthe ‘cdn- ” 
necting wire has been tried upon N, it'is only necessary to turn 
C Pin the cylinder, so that, N may be uppermost; and then the 


,” 











ty ‘4 SC) dave sf , H 
326 ay “Profi € Oersted gi y Bicgtro-me tro-magytetisn. Cee 
effect of the other side af the.needlamyy gi poecan Ne di. 
alae. iow ta place.S I borizntelly,.and to try the: atteactyya- or 
OP wleter exerted upanit by any given. part of the.cOmmecty 

| Many: ingepions.a apts have, bean, made. to, eapiein el 
jaaguatic phenomena. ; he firet which fam nte 
-that..of.my illustzious friend. Barzelius.. ng pips P 
peseaj. that the gnivanic eomductor possesses le t 
smeguetism,. so that a eoaduetor ia the for of a parallel 
yas. a.nerth magnetic pole at oneof its angles, and a” s¢ 
the‘athex. . eb NS NS, fig. 4.4). represent the tra emg ae. 
tion ofteugh a ¢onductar placed im the meres aa 
weceiving. the currant of clestnicity oe te oN hae the 

e. letters 








averse 


.pile. in. tha direction. of south tp: north 


scondnetor Thin. thos explains man of the enamen ) satie- 
.faotonly,. and with placa ie f acility, a8 # phe ha e 
expected. in the. hypothesis of so. distinguished a:philosop! 
itiagreés nevertheless with only a,part of the = Phlonoptie, . 
-obser¥ation. whiel I have so frequently had.qccasion to.1 
Wey. experupents, thab round condectors act, in.so. equable'a @ meagl- 
ner in every: part of the periphery, that no distribution of gol 
‘Gicoverable in. them, . excited some suspicions. again: “fis 
_- new: bypethesiz,.and.a direct experiment decided me nity 
against i... Twist a steel wire round one half of.a squareco 
in such..a manger that it may coincide with the semipeni gry 
.N&.Nj,.arS NS, on. which side. soeven it may be; acca gt 
the Juppathesis, this. wire ought to have either no magnet 
all, on.equal-poles-at. the two ende; but it will be found'that the 
wire hos always. a north pole at: that point towards which + ¢% 
diracted,.and a south pole at the odin Sg to which + 213 cinerea. 
“Flese dizections will be explained: in fig. 4. 
. Ae-in these experiments very fine wine only should. Be used, a 
weeks neadie:should alse be employed: a arnall piece-of the sapae 
gron: wete - fastoaed -to a bit of raw silk is extremely convemient. 
In westeral, a ateal wire may be magnetized by plaaing it 

the conductor, although the latter be a parallelepiped, rouhd or 
_ flat, 'nnd.the wire may oocupy a great or small part of the peri 
phery; the point towards which — « turna always guing 
‘property ofttaraiag towards che north. What is also-rema 
ams ‘theé.the magnetic pale produced in the steel wire apple ‘td 





__ ttte-condueter; 3 is-0f the came kind'as the pele of a neig 
taagont negelled: in. this same-direction. This pro ca eg, ta 

\ "ial peril aston cpanet bp oonsidered.as a body. wbieh titan 
guichable pdleson-the surface; for.ia this.tase the. 

@ueed and repelled would ww of the same denemination. 
fy order‘ to. aaewer the question, whether the wire nate 
the surface of the conductor might be compidered‘as a part of 
that aurfice, differing only from others imits poweref retain img the 
muonetiom communicated, I puta piece of fine paper betwous 
the conductsr and the: see! wire : int other respects £ perfurimel 


ry O™~ 
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° e Be 
he ene es eRe 1 #180 aly ty fo.stty 
mae ole ietié> Ma phieetl Gpinsle areas 
ently detirgiand de ina 
; cnt ea ‘by’ tHe: effeut/. and . 
i wil Fie or “earth chuses! but a very alight divagtion. 
“Sat ABCD; 18: , represent the large conduetor, tutid sujypoke 
ee dicntérat' AG; and'4 gat BD; the: direotiow of thie etc 
e lagnepibom taal then be marked: by the ‘signa <p ¢--u: 
ace’ a’ tagnétie heedle'S N properly: mounted! above the 
i} | Conductor, and ‘Tet us cdl} the ‘end ‘of it’ which terhs towtrds'the — 
ble ‘¢, dard whith ‘turns towards the : ‘aorthln ¢: ‘this 
pore 4 wall found’ that the diréction s 7} will cvineile 
divedlion' sr If the needle hold always: im the 
* ‘gpme “Novica pidge Be put towards one of ithe: sides’ of ‘the 
gate ae ninth pole‘ will be repélled: from the side A B, 
ie cted by t the bid €'D, only much. more feebly than before. 
ites of’ qnetiiendh 18 undoubtedly’ that avery’ pews in 
that bulf'of't F Witich tume to the north’ is repelled ‘by 
mg coming, from nd soht , and. attracted: by’ +e comitie: from 
- Gt no h. | In every poitit of the conduetor, “thee is, therefore, 
“ " _#e Gffo to act etically in‘two' diffevehi directions. 9} 
-Prechtel, of Jess, d distinguished chemist, hay sutceeded 
Cin’re 1 epteserititig e phenotnena of the: gatvenis: ‘dondudtor-by 
meuts of iron wire turned into'a spiral foi, 'which-hé-téaghes 
‘ with, the magnet in the’same manner ag if he were! matinetising 
we Nace his spiral thus gains transvetse poles, uut’nd sen- 
* gible, potarity from oné end to the other." etriphotyiag ‘the 
Senlits means, edsh cbil of the spiral has’ more than:¢wo poles 
pee it, and’ it will then produce thé same effects.ax'the! oon- 
necting’ wire upon the ‘magnetic needle:' This expertaient-has 
_ dad. him tp consider the connecting wird asa teansverst magnet, 
' jinving!a great number of successive poles, whith-ard alterhately 
“north and south. It will be observed that‘we have asrived. by 
_different routes at opiaions which: are alnost entirely: ‘similar. 
“I prefer, however, to keep the name of electto«mégnetigm: for 
"the state of the connecting wire ; fori the first place; theve is - 
‘é distinct pole in oan a conduator and ‘besides thle tha on 
Hual production of ‘fresh electriarty in ‘the galva opparabns 
oy ines that we-shduld suppose the electro: Petite e@ 
inudity renewed, and an‘ yainterrupted ‘cirogdation‘of electeical 
POrCeS tt in the condyotor.” Fh order that-mapnetiois, properly so 
‘may, be exhibited, it is: requitiite: that!the diveulation 
7 eal ‘be intébringted, withont the oontraty offeces of the nctdsity 
~V"whtich existed. in the conductor, bding el econ ay 
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CS -PPaytraDerspacmolel Biackedemh}wktiche. [LRORi. 
aw teil} o19qinA .M ‘to aado1ss297 bosoubroo-How ods of ai 3] 
{G:)\Reeplaaddtion, 36 phandtemnciions nnd Repalsenssahishs Sal 
od at novi saat Conduetorn erdtelapiag HONG dos doweitn 
0A # Rolin YP Hal? basse nrredl to sinadl jralveitvena ppevatasbinthe 
Strongest sane haviedrwansther the voriectin 
Te Wire Wwoutd dbf tiput thad ef teeawnpended appasatisg did 
on account of the too wed’ audiciband peed weight biotiie gps 
adbs"Th ‘Ho? Reisible affect: Phe seh tiny ds Happehed - 
4o several other philoso hers who haveltriedothe sansé py > 
wirHiv iter it Revevall treaties ablishbd epobelgetresniagdne- 
iid!» SM! Athpete wefetted a Butéer!lyraeesdo.'2 die »rhadequa 
aovéabte cb iductor which hé commebientdd avitsaqoapparaoes 
Gorislddtatle ‘strength; atid thas hw alicostdedh sn atjsooveride 
b dtedneHiOdd anid tepaleiond df she’ pklvanic .condagtoey dH 
erMbirs tipo électrd-wrednetian se'Hidiady-tod welithhodnoty 
‘Wnberit'hedéssiry for ine th aay, that thiodistingmixhed phildso- 
‘pet! Has evinced the danite’ extiidrdinarp sapucloy in tle applica. 
ory OF ltd 'discbvery;''as! fa” hi¥ preeddites dabdnre, aldiefiwhich 
‘evinicl ‘grdat! pedtbtratidaband #4 adept’ a theoryof magnetisth 
aie fron his! T'shitlliever cuasé ts! ackmowledgaithearrcat 
qefepit OF RW Hiborirs.8 (one et oe-anzo oldtenoa yas ot sd spo 
nt. By prekea Appstdtitl fon ‘ékjpetiments) poh “thie wetipreddl 
“OMe dts! OF the bhivahi¢ dorductor, appeate bode tobe sufficiently 
“gitple ,/ did! Tahal How desetibellt.'> ABO DBP ytigy 4} inaize 
Hrbveab le Hod aetor, “dade Uf braed wires! toflortea abd tise 
fi Giaeter4 IS ia'd sthdll'woodenieyhader, kopreyentas math 
Tag Hdsaible gity Wtération in the: folm been! tov the! bysks sire. 
tie iB hid, py, mbve in two Conieal ron caphuy adtite, 
SBMA WH medcliry:”' In 9, the point rests updn the :bottotn pend 
Hh this) the while of'the ‘eénductor; 'in's, on! the dontkarg, tie 
-Portit toves freely'in thé téreuty: Gi Handd Kodtelbrdse wirds 
-Which' support y/ atid's. LM is ailittle bit df: woud; io wHiehdhese 
sy ee ' bind which ,by‘means of a screws ave Sfastenied 







td! atiy' support. "When G ahd I are put into the requisite -com- 
‘Multitwtion with Uke conductors’ of thd: galvanic apparatudyitibe 
wire ABCD EF forms a“pert of the’ communicating: wirk pend 
“rtioes ieselt infehe divection of the wabnetic- eset -and-west] as 
Pi debvérda by Mi -Anpdre; and imay’ be' sabjqoted> tor the 
nh e edb pn ' adtion ‘whidlr the /couneoti 
tel a 229 Bat ni! drderith vertdelo the effet imperceptible, 
iy CH IRE eth Quctabs, “dusibtedorby te bonvey eleettici pee 
ipo? tHe fid+aubld comducosy, it de-reqnivite-totmuled a 
“AfGOl KK feel ovthorethlivagthy and eepeciall pd dprewentcilee 
cord of Hie appurubus appteadtiie tke movelibledogBactayr. 
At vil be {iderstsud;! thut'da were Helivttoowmpetinsntd this 
APL HAY Be iclodéd) fn 1a Gyhews candy protided oalgAlagehe 
pe OPE ae ate passed rough i by mnedne yea veldrbs; 
But! fot He grdaeer ditbav df dxpériments this precadtignwis at 
necessary «’ Heh cp @ eoonoob odd ota + (8 .yit .q Iniog edt 
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It is:to the well-conducted researches of M. A Noell i a 
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bave.cossobetedousd ori ee On 6, pi Isjovez os 
sebet te sopra the ioe el Bish aa Genin iy 
2 eshhgnetic neesll jng pAliRCONCTE: A attr 
datos; on sepulaisins oireondvavars rage ates brconsr lhe HS 
Shay arecplernaded dy wleciaiesh pawarsy can. be -AsbBtEGS 
adtithosespokwess, sindviheys taunt heaves wena dara Ap tf 
wondurtdiins tmenbblaithem. topmduce the elects discoye 
<pabltinh sbasiden Abe.inaniate modes..of aetion. Danie : 

andertecdisnoyar shat, which agrees, eet atu 

dutdectet acon slatnbmshiated. by. expenance,.,.,.Figi,4,PaPrEse 
theictranay arae, ech ons Of :tWve, Rencnabaria by gERGELYE 
jourrentiim the! samo dizectiony Neither fi tha¢ ma 
can be in any tetepahenghon for such Dn pan Wa 
isbexcindnetirs tore o@ther pups cf OMG, 53) 
id folites aéonoticiher. pppsese the same, disection.ss | 
othse; theyiwduid des toy eachother. i, Stil lean SP ARY. 1 
ditiy bawsvepestash dtiothe-atates, of he FOBABCLAT S| cE 
they: axaauppased tohhe equally, aac in the; same 1 Fn DER 
waded.dy thei two fonaes. ; at bus the forces aayat i ca a 
ofithe gurfgce in opposite directions 5 ennseq een the ire 
inannotohedn the kengthened.rading, hug F pack Q Fie th i paiat 
Slow thactirattion af.one.of the. tangents apposite to 
dram suhidhthey bt out] pe, to, the, poiptiC an thes sir 
oro (Biwi go tdwarda¢,while +h. B willlgo.tawends, sr, bstpa nal 
idaonn thie: plaser-b: E and. EB, whigh ag dans verse 44 (bow 
-1r03, swiarden taldistingwish them from tha forces, in lomgity- 
sdinal direction, axbesides they agnes, absolutely, .w aba, We 
ag rere en nese Rae fe 1g AG A vw 
as Ueenybore spould adopt the imps 44@9); fprees 
déavs ebokopoint indwo apposite.direationy, whish, wil).b) ue 
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tha et ito CopBAgBENEE H tive eae te twa foreer, 
cathen soul dsbe faiconeSéses CE etn i OEE B fers 
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the point p, ae é, -+- «in the directions p q, pr, p Ps Sedo a 


aan Ries, Geaeted Palen inanann ENes, 
iy the. divecgon p t,.7. tee ter fout, 9 fat + e remains 
am ene, +. 4.0n the othen side of the.leng ned edna — 
. .Me one, will madily. believe that the enuthen af a force:can 
-ceed fram the susface. under a different angle from the ye 
for suppose one: to act in the direction of the long radius, and tie 
other im another direction, that which would have the advantage 
of acting directly, would produce ice .groater. aff effect than the othex, 
and the. ‘conductors, waald repel each other, If wquld be almost 
the same as supposing that one force approached more in’ the 
direction of the lengthened:radius than the other; for this force 
-wenild resolve itself i ia two others, one longitudinal, and the other 
sadial ; and the latter would, be steonger than the radiul pffect. of 
tha: other force. 
The only supposition then by which the electrical forces oan 
produce the described effecta is, that they proceed from‘every 
point.in such amanner thatthe directions of the opposite forces are 
separated by the lengthened radius. Butin otderto showit clearly 
by: a figure, let us represent only the: directions according to the 
tangent, and those of same particular points, which may be 
vexhibited as examples of. what passes in others. When we con- 
:aider the, affects. which take place in the Jongitudinal directions, 
fag. 6, where the analogquspoints are mask by the same letters, 
it. will be seen.that the direction of — « of 'a meats that 0 of + ¢ 
ofa’. In the same manner + ¢of'c,and — sof ci meet. each other. 
‘This meeting of opposite forceswhich onght to produce attractidn, 
-oecurs. alsq.in. most of the points.of the two peripheries, that ofc 
in relation. to A, f in relation.to g. It.is true. that: the pots ,e 
and.g, fiand.h, as well as the neighbouring points, repel each 
other ; but on account of the small number of active ‘nts and. 
. the. obliqne direction, this effect must be much exceeded d by, thie 
‘atiraching effect. 
fig. 6, represents the transverse section of a conductor, in 
whick the directive effect of the electricity is opposed. to that /of 
Aaad of A”. The points dandd” repel each other on accoynt 
of + ¢ and the. points C and C” on account of — «. Besides this 
there exists also here repulsion between all the points which are 
regpqctively in the same situation as the pomts which in the: first 
cam.attract gach other. The attracting effect whieh g and e,” 
f-and. if’ produce, as well as of the neighbouring points, is here 
‘overcome hy. the repulsive forces, in the same way 5 ia the, pre- 
pene case tha. pepubepre, effect, was.overcome by the attra chiag 
TRAE yoti. 
, AnaHgh these: conchsiong ai expressed only, a ik. AB tequi- 
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reat’) Pry OWT? Bir Elicdrocsntle wetiie. 8% 
Site ‘Wi 'do win ttedtiné of ‘rylitdricul eonduetote, they tiny | 
nevertheleds'be reatlify. applied to conductors: of other fortng:;! 
appetred' to we that: We’ simplest representation showk¥ be fre- 
Ferved ee Sy 
> at ho ge or ee 2) re . eye ae ft mo rebel Pe 
ewes, cy 1s t(Dy) The Magnetic Needle: -;, 
« ‘As fresh electricity “is continually evolving in the-¢ 
‘cotdnin, the discharge of it must be regarded ds a continual addi 
tion and' subtraction: : The peculiar state-of forces whith exists ” 
‘in the onnecting wire, in which they act as electré-magnetic 
forces, appeats to me to be'a state of continual agitation. Bat 
‘in the magnet, the mode of action of the same forces differs from 
-that of electro-magnetism, m the being ahnost entirely in a state 
‘of repose, ‘and’ forming ‘ho close circle. ‘Here we must’ diter 
‘the denomination’ 4+‘. mto that of + m, and the denomévation 
'— ¢into that of —'m. The pole ofa magnet towards which +n  ‘ 
4g directed ought theh to produce the mest marked effwot of 
"+ m, atid the polé directed opposite to — m, ought, in the same 
way, to exhibit the'stroigest effect of .— mz, supposmg al 
that tlle extension and the state of the conducting- property of 
‘the conductor occasion ho exception. Weare now speaking ‘of 
the éffect of ‘each’ point, and not of the greatest effect of the 
‘wholt half of a magnet, which’ evidently ‘cay take’ place only 
‘opposite the end. In a certain sense’ it may be seid that the 
maynet 3s a body charged with electro- magnetism. ‘This manher 
‘of cohsidermg'the' magnet agrees with that genetally admateed 
from.the /poitit: at which we ehanged tle expressohs from + « 
and — « te those of + mand — m, it may now be left without 
fiirther explanation. nr 
But it wilt be necessary to explain in this ‘place the reasons 
which prevent my adopting of M. Ampére’s ingenious theory of 
wragnetism. ‘It 1s well known that this phtlosepher- ‘supposes 
that the line which usites the opposite poles of the magnet; ‘is 
surrounded with electrical currents placed in planes ‘:péerpendics- 
lar to the axis, so that these currents, and not the longitadinal 
magnetic distribution, are the cause of magnetism. Accorditig . 
to this idea, two neighbouring moveable magnets; would: here-a 
tendency to turn in such a manner, that their circular eurente 
would attract each other. If them we place: two mugnets, ome 
of which at least shotld be moveable, one above tite other with 
“theit axes parallel, it niast happen ttiat the moveable: needle will 
-turn, until the opposite poles are placed uponeachother: AwwtAs, 
~ fis? 9 (PIX), vepréserit tans verse sections of two-mugtie 
- sapen each other in the same direction ; sothat thus wesee only ome 
TOF He ‘cuirents-ofenels Inagmet." Tre darts -do-net-repeesent tire 
" Gitctilar ato veriqtits of the’ force in:the condactors (4 ¢ and ey, 
I but she-dizaction-af the aurrent,such, a9,i-is.uawally: iaaginedi te 
“198 Cd atid esoHlyg Rh wei letersi tite twocige les eepee- 
went those places, ix whieh the direction. of the current:it'the 
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Of tha eektis.. "The width 'oé thid be Shien Ordenedey sieanodl Gow 
diaesetes ofthe ewole xnand then ‘moles masters 
ofday,' chesiges cahtaiuelly danag:serendll revielatcexkt + 
667.32’ frem the equator, there is ondgea yaar Zdbe 
end 24 honré.of. night 3:!a¢ 679 18’ tate in sukthe, mouth nibdeyt 
light, aad a month snewhich the might contenses withiut iitezs | 
ruption, &e. The .mrean-.width ofthis cone -will. extend! deat . 
httle farther-than the polar cinele ; forthe nibidat ehaliges oabeeky. 
mapede-the reguian progress .of the eenthir,; and adus 
the regular effect of solar influence, exert great. wan 
countries meparthe:poles. 6 i bau aids. J RUE IOD DB. 
--M. Ampere suppesss: ‘that, there.js.alaonan eléctn 
effeet xound. the earth from: the.cast: te- thd westy : but he. apr 
Opinion: that é& belongs properly tothe coustinétion af the ienseh 
oughits revolution js ndt without some 2fens ; beeyppoddsaiad 
that theretis.no other magnémam: of the earth, besides theecagame!s 
drate- ofiect..of electre-magueiism.’ - As. to- this list pomp imap 
opinien alge .differs-from:that of the French philegopber. sfaboap 
capable. of becommg magnets canndt -be surmunded . 
electrival, eusrsht.withont -receiving & -magmemo charge! dull 
bodiac- ane suscepiibie of magnotism to a-certdin extent, althougls 
generally it is very slight when .compared-with:iwom ditsfollguas 
then nesesidrily: from -the-electsical cixculation round: the aarti 
that the earth ptself becomes mapnetic. -. . 
Let fig. 14 represent a section of the terrestrial globe supported 
by.:atx twe poles:!‘Suppese'+ E in the selectrical rgaes. . 
from the east to: the west, and of course ~~ Hifrom, wast tonast, 
~araponi the surface of-the earth-zoes then towards. the: north, - 
and-+ «towards the south; but the contrary diraetion mast taiee 
plate iat.the inferior sideof this bel. The globe Siz,D 3 harg: 
repedeented as:« nucleus surrounded by the crust which contains 
the electro-magnetic belt, wilh become magnetic,.and'atia atwil 
possese:the magnetio.power which we find in. that halfiofi the 
magnetic: needle which tarns towards the south. I¢ is thus.-that. 
the magnetic neeille raceives ite direction by-the. magnetigmso£ 
the-earth, -ahd by the electrosmagnetian of tho sucfaeg....If the 
mapneticinioldus:denved its meguetiom from the ‘elqotrosmagy 
netism of the surface, its north pole would repel the ‘same-and 
of pacer shat je attracted ‘by: the atorthy sude. of the electiro- 
magne 3 bat. asthe :lowertplane produces ‘opposite myn. 
netism,, the: sorinte end: the magnetic Paclgae hows have..$he ‘aame 
efient with regard:to the neddle. - a ADT > tee ack U5 ytd 
ette intensity of aetion cannss be equal : im thp wholaatthke 
ebrctzoceanatiabelo of the earth ,jastes she eflectruf ghequitib 
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es bf theoeatth=: finde: neverthelessrte be. wished thre Dig 
sedbb': hasv disphayed: se. mush:ectd leeraiag in his 
nesbiinchies Gato bhrioagnesada of out-plebe (indettakenwhendes 
could hot ‘have vecourse to the electro-magnetic: disboveriagp) 
wahld semmead| hes Jabour «ith the means.qwhiel hatuzat philoso. - 
piepinow pffess, |b khalb donfine niyselfto ‘proposing wemne bdene 
tiithegparho ans wilking.te undertake :a-decper enanamation: of 
tila amligeotsr steve sie ea, Diy ye 
According to the manner:in which magwetyam 





to the'n sim is -paoduced om 
2 -Nis, eeenthongest ningmetic tansion-ought to: o¢tur 
ie @ euicle tound the : auds-s.and: n: of tths- ee We have: 
hishestoisuppocad tivat: the: limats ‘of the :electrd-magueten (bale 
wase:thveughout: equadly: distemt: from the poles of:the exrth.: But 
these da nhasen ito buppase-that the slecgnemagnetic effoes.ifaius 
sre inibmbgrcakiimtlinge plates which arocoweres:witipiemand mew 
dhnsic/a geeatypatt iof-teeyeas.:’ §t naithen very! thatthe 
eke Prbelt is very aveany: paraiiel vith the Gontiaveayeh 
Ete .of 04...: The rfarmauof. the - electso-magnetic: belt: sebermbars 
abeo-the:: fom ofithe curve in which the @teatest: intensity ef: 
megietesh ocouss-round the poles of thelglobessz was v Bist thes 
points of this. line whieh. are neardst. .ito..ua: would..eeéumost 
strongly upon our magnetic: needles, and-wbuldiappeer asimagls 
whetea) ee EE Ee Sd wa at oh ee 22) fed tug} { : 
aide, vast be-cemfessed that ‘mn- these conclusions we! omnnet 
ghegye support eursclves- upon evident :principlos 3-dutD waihy 
béweser, cite, as @ rentarkable confirmation, the two saage. 
pete poles, indicated by M. Temeteen, in the nesthern heimic 
sphere ave: under the same ‘meridian an the celebrated Bumbetds, 
(ato has rendered such' teérvices £0 masural sctentes); , 
| teoncavity, ‘thatis tosdy, the greatest polar drstimed, 
frden his isotharmeal line ot OP.: rd likevewe wemembes tto-- ene 
hasicd M: ‘Haxsteen romark, sevoral-years| since, that the: 
notiopilesare distinguished byextseme cold. . We are/trow speaks. 
ing) Of thenorthern magnetic poles; ae to the southern hemisphesds 
Weare m possedsion of too smeli:a vellpotion! of fdots!to fz the 
isothermal ‘dep. Ce tee et re Nt de teat at 
-‘@beianntdl ané daddy vanations of the magactic neciloarmintia 
mately connected with therelation of theearthto-thewnt ba 
et appeanto dspendupon amy waristion m the intensity. ofthe 
magnetism of the i terion of the ealth, by thee i i 
which thb: aun: produces; for.these variations do mot.ccandson 
different! part sif-our ylabe at. the sami Aine, sin such ianndnnes 


6 . Prof. Oereted on Elsctre-magnetion. [iey. 
ab mant. do, if the variation depesded upon the inesense. or 
Geonsene of the magnetic powers of the poles. | 

. eas more probable that the electro-mzgnetic state of the pur- 
fnee of the earth determines these changes. Not having a spffi- 
chewt number of observations ip n this subject to found priaci- 

upon, nor heving suffici evelaped princi of the 
- tiem of the earth to be to artange tbe obaen 
vations which we possess, we ought to content ourselves at firat, 
with indicating the acknowledged anelogy which the diurnal and 
anauel vaniedions of the needle, with the periods of the day and- 
sensens, : 

. J wave framed and examined many hypotheses as to the cause 
of the variations of the needle without satisfying myself. The 
different direction which the electro-ms c belt receives by 
the united action of the annual and diurnal motions of the earth,. 
the yearly end daily variations which occar .in the figure of the 
electro-magnetic belt, the diecharges which may occar when the 
electro-magnetic effect is at its maximum, the inequalities which 
ave produced by the differerit effects of the sun upon the land and 
the sea, are considerations that have not yet given me sufficient 
agreement with the phenomena which have been obacrved. im 
dsfierent ms of the earth. The frequent and unforeseen Varia- 
thons magnetic needle seem to depend upon electro-mag- 
netic di ea, of which we have not at present any 
mental knowledge. Among sach I 
reckon polar light, known by the name of aurora borealis. I do 
rot, on this account, oppose the opinion of the celebrated Biot ; 
for I think it very probable that these discharges occur in certain 
clouds. Tempeste have also a well-known influence upon the 
magnetic needle, which no longer surprises us after havmg found ° 

tiem: in every electrical discharge. It to me also 

very probable that several discharges occur in the air, and, per- 
haps, even m the earth, without our perceiving them. Among 
other regulemties of the needle are those which. embarrass 

who have geometrical operations to execute in the hot 
ove of summer i the open sir ; these seem to be owing to such 
imperceptible discharges. ope that in future © magnet 
nordic. will be used as a meteorolo ical instrument. éak 
needles seem to be preferable for this purpose, because the 
directieg of the earth prodpees only a weak action u 
them, winle a neighbourmg electrical discharge has a marked 
effect. This agrees perfectly with the observations of Cassini, 
according to which a weak needle was subject to many irregula- 
vaties, which he did not observe with a strongepone. Bat I waald, 
above all, propose strong needles in meteorological researcher, 

ed, however, in such a manner that the magnetism of fs 

may possess but little or no influence uponit. In order, how- 
ever, to determine the direction of the discharges, it is requisite to 
haveneedies differently suspended. The mode of suapesaiga mpre>| 
# 
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L enamet obtained front of latins 1, oP 


Stysmsd 


PORGed, MMA PSLSNEY. Hs lurectiods. Amati’ wekdlen same 


pended ip tbe sameaianner., butin,a heneoutal pasitionycmeulsh 
poi Mantes By simular means, 1tutrey pethaps, bevdies 
cqyered by publerra Amey. wheter he sl aniae affaci v 
1 Sr rk ‘ail ie mace yet eee 


a deen b. hypokhssie veal: trate the natute. ob dewnea 
: e; ead shy alas, ideawour. ta gize.a new eaplanasion:tore 
PERO NOP 46 egsexeyal years sInca,.upan ‘the. pros. 
caf ght argon the conflict of electrival forces... , 1 
sa to swui eee wooo doidw a tee Bee 
ed: aodw 19990 speretirrrbeeownsinmetineerm! Et 
doedw asiiilewpom od) soviriegin et a i 
bas baal s.{ acqu ave va _ ; . 
MB! SOI Wy IS sc ARHCEE, jt ee 
ai bor eyene Baek Briamel ‘obtaine arin Platina, ° wh 
WOeléF 199-9710. 19 By Mr, S Pp. Charlton. ’ ; 4 ‘ ~ my a 
~psia~ Woyie tho Da rare 24 ree t 
Tux sd te ‘Eatleet itahe Anviat of Paty i “a 
i Sa tases reg to wa We “ a ‘Ht 


oe okey 


aeeald gd a shillin ing in in nitric acid, and Taree ground ‘with, a: 1a 
O 


little Hux the .gold which separated, in the form,.of .a. black 


powder, obtained, as before, a rose-cqloured. enamel. oa UjGOr 


tion is pot essential to the praduction. of the rose cglquus fog 
having expgsed a quantity of ground flint,in a, crucible with: 
Miele gald to 3 long , continued and intense, heat, (not.less than. 
Of Wed gwood's pyrometer), I found the, Aint. tinged - 
throughout of a delicate rose colour. 
In the game oper I stated, that from. ‘the analog, beter 
old, afer Bit oe latina, . ‘and f from, the eaay "yeducibi ey 
iattes, f was Jed. to suppose it probable, that ‘the blac 


obtéined foo Tiare owed its colour. in like eae ta ; othe. . 
regulus, and not to the oxide.. "Mr. Cooper’s process for ce | 


ing thé black enamel is’ to mix. dilute muriate. of platina, with . 


neu trate, of mercury, and to e ose the precipitate ta 


heat‘o ty sufficient to raise the calomel : the result is a black . 
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powder, which, according to him, is the protoxide of platina, 
containing only 4°7 per cent. oxygen. This powder Ground up 
with flux yields a beautiful black enamel; and Mr. C. states it 
as a most singular fact, that the oxide, when thus mixed with 
flux, is not reducible by the strongest heat. It appears so very 
improbable, that the mere circumstance ‘of being diffused in a 
vitrified flux should enable a substance, so easily reduced as 
platina, to retain its oxygen at intense heats, that I formed a 
suspicion, that the platina in the black enamel must already be 
in the metallic state. My first step was to ascertain that oxide 
of platina, either alone or ground with flux, lost the same weight 
in the heat of an enameller’s kiln (which I found to correspond 
with 6° or 7° of Wedgwood’s pyrometer), that which was fired 
alone appeared to have suffered no change, being still in the 
form of a black powder. It was evidently then from this black 
powder, whether oxide or regulus, that the colour of the enamel 
was derived. This substance, when exposed to strong heat, lost 
its blackness, and the platina resumed its usual metallic lustre, 
but this change was accompanied by no loss of weight ; conse- 
quently the black powder was already in the metallic state, 
however unlike in appearance to platina in its usual form. 

I find that the oxygen is entirely expelled from platina at a heat 
below redness, but it is impossible to judge from the appearance 
of the substance, when the expulsion begins or ends. Hence, 
therefore, Mr. Cooper’s error may be accounted for, as I con- 
ceive that what he considered to be pure oxide, containing only 
regu cent. of oxygen, was, in fact, a mixture of oxide and of 
regulus. | 

‘he black grains of iridium remaining after solution of 
platina, which, according to Mr. Tennant, are in the metallic 
state, though friable and without lustre, are also capable of 
imparting colour to enamel. The colour is a brownish-green, 
when much flux is used. I am, Sir, 

Your most obedient servant, 


J. P. CHARLTON. 
<P 


I am uncertain whether the crystallization of metallic gold has 
been hitherto observed or not: I beg leave, therefore, to enclose 
a few minute specimens; they were obtained by boiling nitri¢ 
acid upon mercury, which happened to hold a little gold in solu- 
tion; when the mercury was completely dissolved, long crystal- 


lized filaments remained: they were much broken in extracting 
them from the matrass. | 
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' Articxie III. 


On Floetz Formations. ‘By Thomas Weaver, Esq.‘ MRIA. 
MRDS. MWS. MGS. : 


(Continued from p. 254.) 
Firoerz.~Serizs JJ, 
1. The Weissliegende of M. Freiesleben. 


Calcareous Conglomerate and marty Sandstone.* 


_M. FRe1ESLEBEN has the merit of being the first who distin- 
Buished this formation in Germany, most preceding writers 

aving either entirely overlooked, or givén an imperfect account 
of it, among the latter of whom may be reckoned Lehman, Ger- 
hard, Heim, &c.; while others have confounded it with the old 
red sandstone (rothe todtliegende), considering it as the upper- 
most bed of that formation, e. g. M. Voigt, and indeed almost 
all later geologists. 

The weissliegende, as the first member of a new series, like 
the rothe todtliegende, the first member of an older series, varies 
also inits composition and structure, accordingly as, in the course 
of its extent, 1t comes in contact with, and reposes upon forma- 
tions of an earlier era; upon the first floetz group, upon transi- 
tion, or upon primary tracts. a | 

In Mansfeld and Sangerhausen, its general character is that of 
a calcareous conglomerate, marly sandstone, indurated sandy 
marl, indurated slaty clay marl, or a fine grained, partly siliceous, 
sandstone. The calcareous base is usually of.a yellowish o 
greyish cast, with iron-shot spots and streaks, and occasiona, 
brownish-red layers. Numerous scales of white mica, and single 

ains of white or dark coloured quartz and flinty slate, appear 
incidentally in the finer-grained varieties. The conglomerate 
itself consists of grains of quartz, hornstone, and flinty slate, of 
greyish and blackish colours, compacted by a slight marly 
cement, usually of a whitish cast, in which are lodged rounded 
and angular fragments of compact and sandy marl. The marly 
sandstone contains sometimes spheroidal and ovoidal pieces of. 
compact limestone, and sometimes thin layers of bituminous 
marl shale. | . 

Nearer toward the Hartz, in Stollberg, and the adjacent dis- 
tricts, the more common appearance of the weissliegende is that 
of a siliceous conglomerate of larger or smaller grain; the ingre- 
dients consisting of rounded and angular pieces of hornstone, 


ra 


* It may not be useless to notice in this place an error of the engraver in the tabular’ 
arrangement of M. Greenough’s Geological Map. The “ various sandstones, rardy’ 
calcareous; post, crowstone, ganister, pennant,’ which there occupy the lowest line of 
Group No. 17, ought to have been in¢luded in the circumflex of Group No. 18, namely, 
in the coal formation. 9 

Z 
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flinty slate, lydianstone, clayslate, jasper, quartz, sandstone, 
- limestone, calcareous ironstone, and iron ochre, with mica, and 
iron pyrites; not assembled all together in any one quarter, but 
differently grouped in different districts. 

In the forest of Thuringia, also, this formation is more nearly 
allied to a siliceous than to a calcareous conglomerate ; and at 
Ilmenau, it contains portions of hornstone porphyry of a flesh or 
brownish-red colour ; while in the circle of Neustadt, the lowest 
portion of the coarse conglomerate being ironshot and coloured 
red, it has then'a near resemblance to the rothe todtliegende ; 
which circumstance has no doubt partly led to the confounding 
of the two formations together. 

In Hesse, in the district of Riegelsdorf, the weissliegende con- 
sists of a coarse calcareous conglomérate, a base of grey clay 
marl enveloping rounded pieces of quartz, micaslate, hornstone, 
clayslate, jasper, felspar, and slaty clay marl, with scates of 
white mica, single amine of calcareous spar, and more rarely 
rounded pieces of compact limestone. 

Generally speaking, the weissliegende, when partaking more 
of the character of marl than of sandstone, is more or less iron- 
shot, and coloured yellowish or brownish. 

To complete the distinctive characters of this formation, other 
minerals, occasionally entering into its composition, must also be 
noticed. Of these, calcareous spar is frequently found in dis- 
seminated lamine, or collected in round masses, which are 
usually hollow and lined with crystals ; granular and: fibrous 
pypsum, sometimes alternating with it in thin layers, and specu- 
ar gypsum in lenticular-portions. Heavy spar is more rare. 
Mica is generally distributed. Grains of mineral pitch are found 
in it immediately below the copper shale, in the Sangerhausen 
district. Streaks and layers of pitch coal and slate coal, not 
exceeding half an inch in thickness, and mineral charcoal in 
angular leces, several inches in circumference, have occurred 
only in the Groscamsdorf district. 

In several tracts, the weissliegende is metalliferoys for certain 
distances, the upper layers being impregnated, one or more 
inches in thickness, with metallic substances, principally ores of 
copper; but ores of cobalt have also appeared, beside iron 
pytites, galena, native bismuth, blende, and copper nickel. In 
these cases, the copper shale commonly proves barren, but 
in some places both are found rich in metal. 

The only instance of organic remains noticed in this formation 
is that of chamites, found near Riegelsdorf, at a depth of several 
fathoms below the copper shale. ; 

In many tracts, the weissliegende forms only a slight bed, but 
in some quarters it becomes considerable, e. g. in the Riegelsdorf 
district, where its thickness varies from 70 to 130 feet. 





_ The analogues of the weissliegende in England, are to befoend 
in the calcareous conglomerates, or popplestones, of Devon, and 
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of the Quantocks in Somerset,* where they repose chiefly, if not 
entirely, On transition tracts; in the calcareous and calcareo- 
magnesian conglomerates of the Mendips, being there frequently 
metalliferous, producing galena, calamine, and iron ore ; in thase 
of the vicinage of Bristol,+ of the environs of Tortworth, and of 
the southern quarters of Monmouthshire and Glamorganshire ; 
in all of which tracts they repose on the first floetz series ; and 
such is also the general position of this formation in the north of 
England.{ 


2. Lower Limestone Formation of M. Freiesleben. 


Magnesian Limestone Formation. § 


In Mansfeld, the lower portion of this formation is constant in - 
rts order of position, wherever the continuity is preserved; the 
marl shale reposing on the weissliegende, and being covered by 
the zechstein. But the members of the upper portion, lying 
above the zechstein, observe no regular order of succession, 
being generally disposed in a different order in different districts ; 
sometimes also comprising one or more beds in one quarter, 
which are wanting 1n another. 

The whole formation is distinguished by the presence of 
gypsum, disseminated in the lower portion, but in mass in the 
upper. A second characteristic of this formation is its general 
tendency to a porous or cavernous structure. And a third is to 

‘be found in its variable composition, as resulting from different 

proportions of lime, alumine, silex, oxide of iron and bitumen, 
differently intermixed and combined. It may also be remarked 
of this formation in general, that its thickness is variable, not 
only as a whole, but as respecting its different members. 


Lower Portion. 


Marl Shale, comprehending Copper Shale and Roof Shale.— . 
The bituminous, black or brown, marl shale, which, from its 
frequent metalliferous, and in particular its cupriferous character, 
has obtained the name of copper shale, varies much in different 
quarters, and even in the same district, according to the relative 


, © See Mr. Horner’s paper in Geol. Trans. vol. iii. p. 355, et seq. 
i+ Bee the papers of . Bright, Mr. Warburton, and Dr. Gilby, in Geol. Trans. 
vol. iv. p. 202—214. . 
ti xn not aware of beds or masses of trap, porphyry, or amygdaloid, being found 
as a formation subordinate to this conglomerate and sandstone. The masses, add 
. aa euch in Devonshire, seem, on the contrary, to protrude from, and to belong. te, 
transition tracts of that country, e. g. near Thorverton. (See the Rev. J. J. Conybeare 
on the Red Rock Mazrl, in the Annals of Philosophy, April 1821, and Mr. Greenough’s 
Geological Map). . _ ", 
.+.' Ig these any well authenticated instance of trap, porphyry, or amygdaloid, oceprring 
asa subordinate member of the second or third floetz series of formations? a 
§ We are indebted to Prof, Buckland for the first indication of the identity of the 
English magnesian limestone formation, and that which was denominated in Germany 
the first floetz limestone by Werner. (See ‘‘ Order of Su ition of Strata” 
appypded to the “ Geology of England and Wales, by W. Phillips, MGS.” in 1818.) 


of of 
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proportion and intermixture of its earthy constituents with bita- 
men and metallic substances. In some places it passes even 
into bituminous clay marl. Its ayerage thickness is from 10 to 
90 inches, while the roof or grey marl shale, whieh forms the 
upper part of the bed, varies from four to eight feet in thickness. 

e dip of the bed of mari shale is generally most rapid near the 
outcrop, gradually acquiring a lower angle at a greater depth ; 
but the position being very. variable, it is found inclining nearly 
‘ander all angles between the vertical and the horizontal. — 

In several quarteys, the copper shale forms more beds than 
one. Thus, for example, inthe forest of Thuringia, it occurs in 
the territory of Henneberg in several thin layers, sometimes 
separate, sometimes coalescing ; and near Bennowitz it forms 
thin beds, several feet apart, lying in the ferriferous limestone, 
which there takes the place of zechstein, and is known by the 
name of gryphite limestone. 

The non-metallic substances which occasionally appear in the 
copper shale, are: quartzy sandstone, in elongated compressed 
masses, six or eight feet in length, and three or four inches 
thick ; compact limestone, in lenticular portions, or in layers; 
fibrous carbonate of lime, in frequent extremely thin layers, and 
calcareous spar more rarely, in strings, and lining drusy cavities, 
which sometimes appear several inches in extent; fibrous gyp- 
sum, in repeated thin layers, and, more rarely, foliated gypsum 
in thin lamine ; drusy quartz in small veins; mineral pitch, in a 
pure state, in layers several lines in thickness ; coal, as the sub- 
stance of animal and vegetable remains, and forming also lamellar 
masses, one foot long, and one-fourth to half an inch in thick- 
ness ; mineral charcoal, very rarely, in pieces eight or nine inches 
long, and a half to one inch thick ; and mica, in disseminated 
minute scales. 

The principal metallic substances found in the copper shale, 
are ores of copper with iron pyrites, either intimately mixed or 
in perceptible portions ; but AM eside these, blende, ores of cobalt 
and nickel, and galena, are also met with ; while antimony, bis- 
muth, arsenic, and native silver, are very rare. The ores are 
generally found in the form of thin layers, slight strings, in small 
nodules or grains, and dissemmated ; sometimes also membra- 
nous, or specular. But the native silver and native copper 
occurred in the filiform, capillary, or membranous state. 
copper shale is extremely variable as to produce of metal in 
different parta of its course, being in some quarters not: werth 
smelting, and in others altogether barren, In those parts that 

are sufficiently rich for metallurgic processes, the greatest thick- 
nese.adapted to the furnace is me or ten inches, and the amallest 
from two to five inches. 

Of animal remains, the following have been found in the 
copper shale: skeletons, referred in general by Baron Cuvier to 
the genus monitor ; of fishes, numerous impressions, skeletons 


SL 
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more rarely, and smgle teeth octasionally ; fragmenta: of zo0- 
phytes, near Schmerbaeh in Gotha; trilobites, designated by 

on von Schlotheim as trilobites bituminosus, in the copper 
shale of Schmerbach, and also in that of Riegelsdorf; shalls 
very rarely, but small hites,* tellinites, striated tevebratu- 
lates, ammonites, and belemnites, have been observed, besidé 


fragments of other shells. , 
egetable remains are much more scarce in the copper shale, 
and less determinate ; such as impressions resembling. lycopodia, 
ferns, leaves, ears of corn, the jomted stem of the bamboo,-and . 
seed vessels. vo 

The roof shale, or grey marl shale, appears sometimes cor- 
reded, or vesicular, resembling scoria, the cavities being empty, 
.or coated with a calcareous sediment, or encrusted with : 
tals of carbonate of lime. In some quarters it contains ne 
sandy layers, resembling rauhstein ; in others, it approaches to 
the character of slaty swimestone, and in others to that: of bitu- 
minows marl shale. Occasionally it contains also copper shale 
in thin streaks ; fibrous gypsum, and calcareous spar, in layers, 
strings, and disseminated portions ; tron pyrites, in thin layers 
and strings; and copper ores, disseminated for short distances. 
.The only organic remains found in the roof shale are gryphites, 
recently met with near Hettstadt. 

Zechstein.—A compact limestone, commonly thinly stratified, 
and more or less argillaceous, containing in Mansfeld about one- 
sixth part of alumine, and in Lower Saxony one-fourth : extremely 
tenacious, whence its name of toughstone; usually grey, but 
sometimes approaching to black ; and occasionally vesicular, the 
cavities bemg coated with a ferruginous deposit. In general 
external character, it much resembles that compact vanety of 
shell limestone, which has a splintery, even, or Rat conchoidal 
fracture.+ It varies in thickness from 14 to 112 feet, and in 
some quarters forms abrupt rocky hills ; the strata being some- 
times curiously inflected; but in some parts of the forest of 
Thuringia, it is wanting altogether, the fernferous or gryphite 
limestone appearing in its stead. . ; 

Oceasional intermixed minerals: calcareous spar in scattered 
folia, in strings, and lining drusy cavities, and fibrous carbonate 
of lime in layers two or three inches thick ; gypsum, compact, 
granalar, and specular, in nodules, or disseminated, and fibrous 
gypsum in layers and strings ; clay rarely ; quartz crystale 
with brown iron ochre, in nests and streaks ; and in the tower 
strata, particles of mica. “ 

Metallic substanees : brown iron ore in thin layers or gaodes ; 
clay ironstone, and black clay with disseminated iron pyrites, in 
' nodules; and some copper ores, in dissemmated grains. In 

Lower Saxony, also, galena, in nests and strings, beside traces 
‘of mineral pitch. oo 
**-= Grypliited aculeatus, (See Pefrefactenkunde of Baron von Schlotheim.) ~~’ 
+ Lias limestone. 
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Organic Remains.—Of these, the zechstem is generally free, 
containing them only m certain quarters. In Mansfeld, small 
terebratulites and gryphites have been observed ; in the forest of 
Thuringia, hites, but the principal depét of gryphites there 
lies in the ferriferous limestone at the eastern foot of the forest. 
In Sangerhausen and Bottendorf, small terebratulites. In Saal- 
feld, ammonites ; and in Lower Saxony, the lower strata contain 
entrochites in great number, and also serpulites and bivalves. 

. Remark.—\n those tracts occupied by the weissliegende, marl 
shale, and zechstein, may be observed all those varieties of posi- 
tion that are so common mm coal fields ; inflections, rowghe, and 
saddles, with foldings of the strata, arising chiefly from the 
‘mequalities of the fundamental rock, but seemingly also in -part 
from unequal pressure exerted: in a lateral direction. To these 
are to be added alternate depressions and elevations of the strata, 
produced by slips or faults. The faults are true veins, usaally 
occupied by calcareous spar, heavy spar, and quartz, with mineral 
pitch, and ores of copper, iron, cobalt, nickel, and galena ; some- 
times also they are filled with a conglomerate, composed of frag- 
ments of swinestone, zechstein, and shale. These veins penetrate 
occasionally below the weissliegende; very rarely, however, to 
any great depth into the old red sandstone. 

ost of these beds acquire a greater thickness, in proportion 
to their increased descent into the earth. 


Upper Portion. 


Rauhwacke.—When this appears, it reposes always on zech- 
stein, varying from 21 inches to six, seven, and more fathoms in 
thickness. It is a porous, siliceous, limestone, partly bituminous 
and cavernous : the cavities in it sometimes occurring three or 
- four fathoms in breadth and height. Fetid, and of great variety 
of aspect and structure. Grey and black, of various shades ; 
compact, or foliated granular, with dull spots and streaks; amyg- 
daloidal, with round grains of white carbonate of lime ; vesicutar 
and scorious; brecciated, with a sandy or compact base ; also 
granular and oolitic.: The foliated granular variety is sometimes 
yeliowish-white, and passes into sparry iron ore, or into ferrife- 
rous limestone. 
| Minerals occasionally intermixed : calcareous spar in grains, 
or in single folia; earthy and slaty aphnite, in large nests, in 
layers and strings, and disseminated; quartz in round portions, 
independent ofthe general diffusion of siliceous matter, and aleo 
in crystals, m nests or layers of iron ochre and sparry‘iron ore; 
brown ironstone, in lenticular nests or nodules; and, more 
‘rarely, iron pyrites in filamentous veins, or disseminated. No 
‘ petrifactions have been observed in it. va 

Rauhstein is_chietly distinguished from rauhwacke by | its 
eater simplicity of structure, and by containing only small 
rusy pores. Fetid, and effervesces violently with acids. .Grey, 
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-with streaks of brown; partly friable, partly solid, as compounded 
‘of rough sandy particles, or of erystalline ; texture, more or less 
distinctly slaty. Also breeciated; and amygdaloidal with grains 
of carbonate of lime and quartz. Contains sometimes rounded 
and angular portions of marl, blue clay marl,’and nodules of 
rauhwacke ; besides aphrite in grains, membranes, or flocculent. 
Rauhstein commonly reposes on rauhwacke or zechstein, .bei 
covered by asche or swinestone; but it is sometimes found in 
single masses or layers, imbedded in rauhwacke or in asche, 
and: also in blue clay marl with nodules of gypsum. A consider- 
‘able proportion of the rauhkalk of the forest of Thuringia appears 
to.be the same substance. oes 
- Asche, or earthy swinestone, seems in a great measure-confined 
to Mansfeld and the adjoining parts of Thuringia. It is com- 
posed of fine sandy or pulverulent particles, which in its natiye 
‘seat are compacted.to a certain degree; but on exposure become ~ 
friable, and fall into a fine dust on the slightest touch. Very 
fetid, and effervesces violently with acids.* It passes on the 
one. hand into black clay.marl, and on the other into swinestone. 
Minute dusty particles of mica and calcareous spar are usually 
intermixed with it; also spots and. streaks of iron ochre. 
Aphnite, earthy, foliated, and slaty, occurs in it in large round 
amasses, exceeding the head in size, or in numerous layers from 
one to six inches in thickness, also disseminated. ‘ Beds of clay 
marl, and thin layers of quartz sand, appear also in it. The 
asche commonly forms a bed, from three to ten feet thick, lying 
between rauhwacke and swinestone, but it is sometimes three, 
four, or eight fathoms in thickness, yet then never pure. Some- 
times also it lies between zechstein and rauhwacke; and, more 
rarely,. it appears in slight beds, alternating with gypsum .and 
swinestone. When covered b Wy sum, it contains spheroidal 
masses from one to one and ah oot in diameter, composed of 
concentric alternating layers of gypsum, swinestone, rauhstein, 
ox.asche, with disseminated aphrite. It is free from petrifac- 
tions. | 
Savinestone.—Lhis substance occurs in different states:. in. 
ure strata; as a conglomerate; or in union: with gypsum. 
The last will be considered under the head of gypsum. 
.. The stratified swinestone is found varying in thickness from 
three feet to 20 fathoms. Brownish-black, or bluish-grey, with 
‘black cloudy. spots; thin slaty, passing into compact, or imper- 
fectly foliated. Dendritic delineations are common in it. Stra- 
tification seldom permanently regular,. being subject :to.undy- 
lated, or sudden angular, inflexions;: the strata sometimes 
formmg also circular concentric. groups. Contains incidgntally 
nodular masses of drusy sandstone, and also cavities, a few 
* In composition and general character, asche seems somewhat analogous to the rot. 


‘teristone of Derbyshire. The gedlogical position of the latter, however, is very different, 
being found ip the first lets: or carboniferous limestone, oy J. O4 
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inches in diameter, filled with iron ochre, or iron-shot sand and 
clay. It passes into rauhstem, rauhwacke, and asche, ‘and, 
more rarely, into marl. Destitate of organic remains. 

In Mansfeld, the stratified swinestone is found interposed 
between gypsum, or between asche and gypsum, and also alter- 
nating with them in thin layers. In Stollberg, it lies between 
rauhwacke and gypsum, and near Ihlefeld, above gypsum and 
rhuhwacke. In the west of the Harz, it lies above gypsum, 
where it is partly oolitic, the oolitic swinestone forming, near 
Herzberg, a bed several fathoms thick in the compact swine- 
stone, the grains of the former attaining to the size of peas. 
This oolitic structure appears also in the swimestone of other 
quarters, e.g. near Gera, and near Tabarts in the forest of Thu- 
ringia. The swinestone at Ilmenau lies both above and below 
gypsum, and it is found generally in the forest of Thuringia in 
the lower portion of the limestone formation, which is the reverse 
of the case in Mansfeld. 

The swinestone conglomerate usually forms a bed from one to 
three, or even seven fathoms thick, occupying the place of asche 
and swinestone, or lying between rauhwacke and asche, or 
between rauhwacke and swinestone. It consists of angular 

ieces of swinestone, closely adherent to each other, or combined 
y a base of porous rauhwacke, asche, black bituminous clay, 
pure clay, or clay marl. The base sometimes contains nodules 
of calcareous spar and aphrite, and also frequently copper 
pyrites ia small disseminated portions, or slightly investing the 
pieces of swinestone. 
_ Clay.—In some districts, one or more beds of bluish or green- 
ish clay oceur, which are frequently of a marly nature, usually 
containing thin layers or streaks of tender sandy rauhstem, or 
nodular masses of rauhwacke. Toward the bottom, the clay or 
marly clay is sometimes blackish and bituminous, particularly 
when resting on swinestone, including also single crystals of 
specular gypsum. In Mansfeld, it is most commonly found 
covering swinestone, but it alternates also with swinestone and 
psum; or it hes between rauhwacke and rauhstein; or 
Pet weon yauhstem and the loose sand and conglomerate of the 
new red sandstone formation, seeming to form in this quarter 
the connecting link between that formation and the subjacent 
limestone, and appearing in beds from one to ten fathoms in 
thickness. In the-Riegelsdorf districts, it occurs im slight beds 
alternating with rauhwacke, or in beds from three to eight 
. fathoms thick, lying between rauhwacke and gypsam. 

Lower, or Cavernous Gypsum.—This is found in interruptediymg 
masses, orin beds of greater or leas extent,sometimes above, some- 
times below swinestone, asche, and rauhstein, frequently also in 
alternation with those rocks, but always above zechstein. When, 
however, it acquires a great thickness, it sometimes displaces 
one or more of those substances, as well ag the.rauhwacke, 
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seposing then immediately on zechstein; or being separated 
from the latter ‘merely by thin stripe of asche. "Fhe line of> 
division between those substances and the gypsum is sometimes 
sharp and distinct, but more commonly they pass mutually into 
each other by a reciprocal incorporation ; and endless modifica- 
tions thus arise from the intermixture of gypsum with swinestone, 
aache, and rauhstein. 

. In some districts, where the upper gypsum occurs in.the new 
red sandstone formation, the lower gypsum is wanting, and im its 
place we find only pure swinestone, asche, and rauhwacke. In 

other districts; the lower gypsum is present in great thickness, 
and the upper gypsum is wanting. In others again, both the 
lower. and upper gypeum are wanting. And in others, both 
these formations are present ; and, when this is the case, they 
usually lie very near to each other, being often separated by a 
thin bed only, composed of bluish clay marl, sandstone, asche, 
or swinestone, varying in thickness, from a few feet to a few 
fathoms; and it is then often difficult to determine where the one 
formation ends and the other begins, since it rarely happens that 
beds, several fathoms in thickness, are interposed between them. 
_ In the Hartz, the lower gypsum always occupies a position 
between rauhwacke and swinestone. In the forest of Thuringia, _ 
e. g. in Iimenau and Altenstein, it lies between beds of swine- 
stone, which are succeeded by subjacent asche and rauhwacke. 

Its thickness varies in different quarters. In Mansfeld and 
Sangerhausen, it is usually from 12 to 24 fathoms ; but in the 
former county it extends sometimes to 35 fathoms. In the 
Circle of the Saale, from four to six fathoms. On the eastern 
and northern sides of the Hartz, it is much interrupted, occur- 
ring only in single hillocks, seldom exceeding two fathoms in 
thickness ; so also in Lower Saxony ; but on the southern side 
of the Hartz, its thickness varies from four to 12, up to 35 
fathoms ; while in the forest of Thuringia, it is found from 36 to. 
100 fathoms, and even exceeding that thickness. | 

The principal kinds of the pure gypsum found in this forma- 
tion are the fine granular and compact; the latter, however, is 
comparatively rare, occurring only in thin layers. But number- 
less varieties proceed from both by their more or less intimate 
mixture with swinestone, and, more rarely, with other subs¢anced. 
With these kinds are found also compact and fine lar 
anhydrite, sometimes of considerable thickness ; specealar gyp- 
sum, in masses 20 or 30 feet long; radiated, in small balls; 
fibrous, in strings or thin layers ; and earthy, in large nests and 
pure layers. oo, 

Of the varieties of aphrite found in: this formation, the foliated 
appears in a. great measure confined to the purer -crystalline 
portions of gypsum.. : oO, 

No organic remains have been observed in this formation. 

_ Caverns are very characteristic of the lower gypsum. They 
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occur in the greatest variety as to form, magnitude, and connge- 
tion with each other; but they all bear evidence of owing their 
origin to the continued action of subterranean currents of water. 
They usually form a connected series, extending several miles 
under the earth, and filled with water to a certain level, which 
either flows off from stage to stage to lower caverns, or finds an 
outlet at the surface, constituting in some places lakes, or pools 
of water. A remarkable connected chain of such caverns was 
discovered near Wimmelburg, a few years since, by mini 

operations, at the depth of 50 fathoms from the surface, proceed- 
ing as far as explored 2100 feet upon the line of range, but pre- 
bably to a much greater distance, if we may judge by the fractures 
and sinkings of the earth, which appear at the surface. The 
most spacious of these caverns are from 100 to 125 feet wide, 
and from 70 to 84 feet high. . 

These disruptians and sinkings of the strata, which mark the 
course of the lower gypsum, differ much in size and form, resem- 
bling a crater or vertical hole with abrupt naked walls, a circular 
depression with sloping sides, or a long drawn winding concavity 
in the form ofavalley. Hollows ofthis description are found empty, 
or filled with water, fresh or salt, and constantly or. periodically 
so. On the other hand, the sinkings which accompany also the 
upper gypsum in the new red sandstone formation, occupy a more 
extended space, with easier slopes and gentle routhnes; the 
difference of which is to be found in the same action which ope- 
rated on both formations, having been in the one.case direct, 
and in the other mediate. | , 

Salt springs usually accompany the cavernous gypsum ; and 
in that of Bottendorf, examples are not wanting, although rare, 
of the occurrence of rocksalt in it, in the form of small massive 
pieces, or in thin veins, extending to the breadth of two fingers. 


Equivalents or Substitutes. 


As equivalents or substitutes of the preceding members of the 
limestone formation, may be remarked in some tracts, a caver- 
nous limestone, and a ferriferous limestone. 

The cavernous limestone (Hohlen-kalk) seems in general eha 
racter to be most nearly related to rauhwacke, being also vesicer 
lar, and distinguished in like manner by great fissures and 
.dislocations of the strata. In the Hartz and the forest of Thurin- 
gia, it is known by the name of rauh-kalk, where, though of local 
occurrence, it extends over considerable. districts, forming ip 
some parts cliffs of a rotesque appearance. In the fommer 
country, it is described by M. Jordan as a yellowishgre 
slightly fetid, limestone ; compact or granularly foliated, mough 
to the touch, with numerous cavities, partly occupied by, galca- 
reous spar; and free from organic remains. . It prevails im the 
southern and western parts of the Hartz, being in some. parts 
from 14 to 24 fathoms thick, and containing numerous cavefis, 
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celebrated for the remains of extinct species of the bear, and other 
uadrupeds, found in them. The Scharzfeld cavern extends 
about 350 feet in length. . 

The rauhkalk of the forest of Thuringia lies sometimes above 
swinestone. According to M. Heim, it is found in two'states ; 
as a loose friable marly earth, employed in manuring sandy soil; 
or as a grey compact rock, with intermingled calcareous spar, 
distributed in every direction; and destitute of organic remama. 
#t is tough and firm, and generally porous, cellular, or cavernous, 
containing cavities, from the size of the fist to that of the body 
of a man, which are mostly filled with dusty marl. This is its 
usual state. But by M. von Hoff, it is described rather as a 
crystalline granular limestone, more or Tess porous and rifted, 
and grey, of every shade, but particularly yellowish-grey ; ‘con- 
taining frequently ochry spots and ferruginous particles, and 
traversed by numerous veins of calcareous spar of variable thick- 
aess, the lowest strata passing into swinestone. It sometimes 
contains pectinites and beautiful corallites.** The rauhkalk of 
the Forest frequently occurs in large shapeless masses, with- 
out the smallest trace of a stratified structure ; and when distinct 
strata do appear, they are often in great disorder from disrup- 
tions and sinkings of the earth, produced by the enormous 
fissures that are so characteristic of that rock. These fissures 
are mostly vertical, and either empty, or partially filled with 
stalactite or clay; and being occasionally expanded in their 
course, they form m some places extensive caverns, some of 
which contain bones. It is stated by M. Heim, that this: lime- 
stone obtains in the forest of Thuringia a thickness of 70 to 120 
fathoms, and if the subordinate beds of the formation be also 
included, a thickness of 200 fathoms. 

The rauhkalk of Leitnitz, near Blankenburg, is traversed ‘m 
every direction by veins of lamellar heavy spar, from 2 to 16 
inches thick, and by slight strings of the same substance, which 
ramify and disappear. It contains heavy spar also in the form 
of beds and layers, as well as in scattered portions, both massive 
and disseminated. , 

‘Near Weyda, between Gera and Neustadt, the lowest beds o 
the formation, which there repose immediately on greywacke 
and greywacke slate, consist of a siliceous drusy limestone, 
alternating with thin layers of sandy clay marl, and bearing nests 
and thin layers of copper ores, which form in the aggregate a 
thickness of six, or eight, and sometimes even 30 inches. 

' Ferriferous Limestone (Eisenkalk).—This is found more parti- 
cularly at the southern, south-eastern, and eastern foot of the 


* Baron, von Schlotheim has observed in the cavernous limestone, near Gliicksbrumm 


‘and Liebenstein, keratophytes dubius, k. anceps, and escharitis retiformis; also gry- 
, phites aculeatus, g. speluncarius, tellinites dubius, mytilites ceratophagus, m. striatus, 
terebratuli 


ites cristatus, t. pelargonatus, t. sufflatus, t. elongatus, trochilites helicinus, 
enicrinites ramosus, and trilobites problemati¢us. (See Petrefactenkunde.) - oe 
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forest of Thuringia; while in the Hartz, it appears to be of rare 
occurrence. | | 

According to M. Voigt, when the limestone mass becomes 
less cavernous and more ferriferous, it appears as a yellowish- 
brown, or brownish-grey, compact rock, firm and hard, or tender 
and earthy. It occupies the place ofrauhwacke and swinestone, 
and it contains beds of swinestone, and sometimes also of bitu- 
minous marl shale, and being distinguished by incidental strata 
containing gryphites, M. Voigt has designated it by the name of 
gryphite (tmestone.* On the other hand, M. Heim describes it, 
when porous, as rauliwacke, differing only in respect of the man- 
ganese and iron contained in it. That variety called zuchtwand, 
a calcareous ironstone, appears also to come under this head, 
being near the surface yellow, in the interior brown, and at a 
greater depth black, and passing in some parts into sparry iron 


ore. It contains numberless nests and strings of calcareous spar, 


and, in the vicinity of veins, also nests and strings of heavy spar. 
And near Schmalkalden, it appears to contain also purer beds of 
ironstone, constituting there the lower part of the formation, 
from 17 to 30 fathoms thick, and reposing immediately on primary 
rock. The calcareous ironstone is there connected with eve 
variety of brown ironstone, and, in the einity of veins, also wit 
occasional nests of sparry iron ore, and lamellar heavy spar. 

According to M. von Hoff, the fernferous limestone, when 
examined by the lens, is found to consist of small foliated grains 
surrounded by an ochry earth, passing from yellow into dark- 
brown. It is characterized by numerous veins of calcareous 
spar, sparry iron ore, and manganese, which last substance 
appears also in dendritic spots. Ata greater depth, the colour 
becomes darker, the predominance of iron greater, and at length 
a subordinate bed of brown zronstone appears, consisting of every 
variety of this substance, together with sparry iron ore, manga- 
nese, and lamellar heavy spar, occasionally intermingled with 
copper ores ; and thus constituted, the formation reposes on the 
fundamental rock. Distinct deposits of copper ores, accompa- 
nied with some manganese, appear also in the ferriferous lime- 
stone, particularly when reposing on granite. 
ta the vicinity of Gera, the beds of swinestone, black lime- 
stone, and ferriferous limestone, which occur there, contain 

phites, as well as those needle-like petrifactions, which were 
considered as their spines even by Walch. The ferriferous lime- 
stone contains also pectinites. . 

The relations of the brawn tronstone bed may be observed in a 
distinct manner near Camsdorf, and in other parts of the Circle 
of Neustadt. At the former place, it constitutes a bed, from 


° _The following organic remains haye been observed by Baron von, Schlotheim in 

ryphite limestone: gryphites aculeatus, g. cymbium, g. gigas, probably belongitig to 

sryphaa arcuata of Lamark, terebratulites alatus, t, Yacunosus, pectinites textorius, 
tdllinites sanguinelarivs. (See Petrefactenkunde.) 
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three feet to six fathoms thick, extending through the whole 
district, with occasional interruptions in spaces of 60 to 170 
fathoms ; consisting of limestone intermixed with brown iron- 
stone, sparry iron ore, and lamellar heavy spar, and containing 
large drusy cavities, in which the heavy spar sometimes appears 
in magnificent tabular crystals, one foot square. The bed reposes 
upon bituminous marl shale, and is commonly. covered by a bed 
composed of an intimate mixture of limestone and fine granular 
sparry iron ore, with drusy cavities, containing crystallized arra- 
gonite. But beneath the bituminous marl shale, sometimes 
appears a second ironstone bed. 

An ironstone bed occurs also below bituminous marl shale in 
the gryphite limestone, near Beunowitz, Konigsee, and Blanken- 
b 


"These ironstone beds are sometimes accompanied by move or 
less considerable deposits of copper ores. 





The preceding abstract will convey to the reader a general idea 
of the relations-of the lower limestone formation of M. Freiesle- 
ben; -but to elucidate mora fully the peculiarities displayed by 
that formation in different tracts, the following remarks are 
subjoined. 

In the Hartz, the copper shale is much richer in metal on the 
southern than on the northern side of that country ; in the latter 

uarter resembling rather a bad coal. In the forest of Thuringia 
eo it is metalliferous only in particular quarters; while in others 
it forms several beds, which, in some cases, exhibit a geological 
affinity, as it were, to the beds of coal which he not far 
beneath it. 

On the western and north-western side of the Hartz, the zech- 
stein forms, according to M. Haussmann, considerable ranges, 
spreading far into Lower Saxony ; but at the south-western side 
it is partly accompanied, and partly replaced by rauhkalk, which 
there always occupies the place of rauhwacke; and the same 
rock is widely spread also over zechstein on the north-western 
side of the Hartz. : . 

In Riegelsdorf, in Hesse, several thick beds of porous fetid 
limestone alternate with equally thick beds of reddish and bluish 
clay (the latter sometimes containing gypsum), and with beds of 
compact gypsum and swinestone ; the whole reposing on .zech- 
stem. 

On the north-western side of the forest of Thunngia, the 
limestone formation reposes, partly on old red sandstone (rothe 
todtliegende), partly on granite or other primary rocks. In the 
former case, its stratification is pretty regular; in the latter, it 
is irregular and interrupted, which is also the case on all the 
other sides of the forest, the formation frequently appearing there 
in detached and fractured portions. The upper beds have the 
purer form of compact limestone ;. the lower consist rather of 
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tine. lower limestone formation, its thickness varies from: 190 to - 


0 feet ; while at a greater distance, it has been found O00 feet 


The formation appears under different circumstances in differs 


eat districts. In 2 great part of the forest of Thuringia, it 
comamts of uniform sandstone, beneath which is-found a bed of 
clay with sypeum and rocksalt ; and above the sandstone occurs 
another bed of clay with interposed beds of marl, gypsum, rock- 
salt, and bituminous layers. av Heim states each of these beds 
of clay to be 200 feet thick. In Mansfeld, on the other hand, 
the formation consists of four principal members, variegated clay 
ow marl, sandstene, slaty sandstone, and roestone, beside 
ether beds incidental to it, which will be noticed hereafter: : But 
the principal members may be said ‘to be inseparable, for where 
ene occurs, the others algo are generally to be found; and t 
by insensible gradations into each other, being comm 
Sisposed mm moderately thick beds, in indeterminate order, Yet 
when one or the other member (particularly: the sandstone ot 
clay) acquires an unusual thickness and predominates, the 
others are still not wholly wanting. 
Principal Members... 5. a 
Clay.—This, whether pure, or in the state of clay mart,-is 

generally beownish-red, thm and straight slaty, glimmering, ahd 
3 , ai in thin strata; or crumbly and’ unstratified, ‘im 
great thickness. Commonly mixed ‘with miute scales of mica, 
or with fine sand, passing into slaty sandstone ; and someétinrés 





#t uppears as indurated clay or claystone,' with a flat conchorial 


, of a brownish-red, enish-grey, or mountain-green. 
calour. With the thick beds of red clsy, as also with those of 


the roestone and sandstone, there frequently alternate thin : 


layers of grey, yellow, green, and bluish clay. These also pass 
into slaty sandstone and argillaceous sandstone, by an admixture 


of mica and sand. The clay is commonly more or:less caled- _— 


reous, whatever its colour may be. No petrifactions have been 
found imit. = ; sn 
Sandstone. This, which forms the most distinguished and 


: member of the whole formation, consists of several. 


‘varieties, possessing an argillaceous, calcareous, or sieeous 


' cement ; but principally of those whose cement 1s of the nature 


of the first two; all of them, however, alternate with each other, 
and alzo in endless diversity with clay, slaty sandstone, roestone, 

and calcareous beds. a 
The argitlaceous sandstone is white, yellow, or grey, brownish- 
zed, or variegated. The first three kinds are fit for the purposes 
of the architect and statuary, consistmg, for the greater part, of 
fime ox minute grains of quartz, of an consistence, with an 
: ceapent, some nica, ce it hae been called. 
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APY. delhi Ne 
1 Opganie ns.—M. Preiesleben otitis of 
Jae Pres Heres ‘in the'va legated san dstone oe eat NE pe 
brefetving to the’ work of Fi ‘yon Schlotheim, whic ah’ phar re 
Leoallard's Taschenbuch, in the year 1813, he spéaks Of pect 
cites, ‘pinnites, plitadites, turbinites, and large opft4ci 
-bemg pricipally characteristic of the variegated sa ; 
M, yor Schlotheim himself observed, that so ae I Hale 
‘tainty has prevailed with respect ‘to the different fo one ‘ ns of 
‘sandstone, in’ which erganic remairis have been found, that cop- 
‘tinged. iavestigation ‘alone could determine how far tt 
‘ascribed by him to the variegated sandstone, and quae 
upto, ° respectively, were correct. It, now pppe oni en 
-Petrefactewkunde of that authar, published “in 1820," 
‘sheli¢. noticed ‘above eccur in the Fadersandstont, &3 uae 
the variegated sandstone. B. von Schlottieim menti an it 
ever, havi okserved in-the inte, gryphites: an 3. a 
-eites binalatus, carpolithés talvesformis, c: secal m 
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oy Theory of Evaporation: .. 1 
Ir the parts. of thé‘sarticles of-a Guid-have a'dgeqee of adap, 
tation. which will nétlallew. them to docerkpose ut beyoud's 
certain temperatiire'‘the- body, ae soon us if? es attained thi 
temperature, begins'td experience a: decompestiidn i 3 
its pettiblds i‘! Phisdeclmposition must always take place inithe 
superficial particles, because, from what I have already shown, it 
cannot in the interes: ration from thas 
decomposition, unless at. the term of ebullition. As soon a this 
composition takes place, nie pepe in. the neighbo 
falls, and the parts of the fe ‘in this “place becom specifi- 
cally heavier, singe , A current hy this. means generally ensues, 
the cooled parts déscepdinz, and the warmyising. The higher 
the temperature, the more rapid the currents and the greater the 
evaporation will eyzdently: be: : At kength whanithe body reaches =~ 
the temperature - Of 


erature of ebullition, the rapidity. of the cure: of 
the superficial decomposition are Spe IS pea 
the rapid accessions of temperature the body is receiving, and, 
hence ebullitiop, or,a,viglent decomposition in the jnterjor-of thB’ 
bad, ananas. Pressure, ag: 1 have.showa,. will, dadluence ther 
temperature at:which. ebullition takes place; but the preasure af, 
Gpaie i willLappeanin,a future proposition, has-nothing to do witht’ 

De, solute, crlevity of.evaporation, Lven the vesticaleumenta: 
I have been speaking: of, though 


atzata, of the fluid may be.sufficient to Keep the temperature of 
ete wudnt any cinreak. an hetce iy may be.a, 


now to be the.case by experience. | 

- Were finids compased of particles of uniform adaptation, bat 
different in. different fluids, their evaporations by this:.theamy 
wauld have. all the same law and telation.to ‘their respective tam- 
peratures of ebullition under equal compressions, which OXPeXtin 
ments.seem to confirm. But at present my. objeet-7s.to treat of 
the laws.and phenomena of the. evappration, of. water only, which, 
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6a He paaloaltinwePeaenind jaune § ((684. 
dededbe helinigat Head tine to Geabider tes they Gesdtvag Gnd, 
PMiesefotds Rural y' BeagGAL TAC AW Gonhieeced wi te ceed 
T shall Heobliped es leave an s sz0dw «mois to 19dmaun 
SbR BARE AUER’ that GO ultition hie’ aMipofatiod are 
taintinetandadl pe? 6itiéna!! bevbpiinbeed aibpendiag:arbtice 
dame cause, temperature, or the violence of collision, butties iwe 
MHGEd: By P Stine, mate duperdaeatatent preddure, | 
obhitth His iy’ effect! Ui’ the Wthel” Portwane oftattedticie tongits 
digtitiétori some writets Saha’ 9 tinne hh Rion Dy. W atideton, 
have timiinita ednsidbrableeersiy Th Ddbter aleiving the Gints 
PHA dRArple oF the Mpatiieh pHildsopier Baraneoartslingoendedd- 
YOM LD es by the temputateescut tebyllition nindlaithey- 
~Wi6mpeteaewlii ch He 'tetriy d berdmetscad dhetmometenon | 
_of.determining the heights’ of elevations. .@ovbrylinuportint eda- 
sideration, however,,havin een grertonged by the latter, and 
Soloed sviemtificdlly in vaprésegthyté siecak 
oat thivwabjeot.:' My objéct! aot wdeeclob fim yaicel leopai- 
t:devationd the mechemeaticnl lis oft sporktivny quad weiinesspe 
by their accordance with phenomena whesrersthe. - 
Cthontaf ature; rate wally snvestit ated, ewil{ abot éhablera is- 
s@ever tend vedteblich gometiiag ya theo Shapssofie probablesand 
bacoiermtbtheary:s oct oi eof ont sone bas ; etmuoooe 
Yushiariont sdt ct viilsey te of ny aso s19d3 ,beaogxs yiistfote 
mrotstadd rroritiaque alt RE PE O"SYil no coitos gnitstoqsy> 
LAP hice df the ew dnd enkaged! ews Inhaypertakda, 
VE nage found dv nébbkasdty’ te: nake pls glteration sin dhe ceria 
ewaitepd fora vheve! Hither exlployud; ‘amie ineroduecosime 
shew! olfegis dhave alfdady expressed! sy aversionhedstmaghi 
{itn dvadytig; ‘bind cértdinly diva pprove pf the detrodadticte of mew 
ators whdriecaw be avorded's butin the! presahtinseatiog Where, 
v pared the soute Uf Newton, | have dedalted wolfad frpm se 
bdamemnacks f cannot sé how T-can conveniently: dh teithoutat. 
Hd wever, ‘shave! ‘been: 4b ’s atthe ‘as ponmiblé; aindothoaptiet 
employ the following terms, I-shall:bevery ready to chun em. 
“it atey whey may thourht more suitabbe,or; podper. \oSome 
of thogeddeshéd'3 ay) pe ape, not wart iwithe wourke oftedty 
sepresent ingetries 5 bad T ehought it setter tovintrotlube {[shpammt 
‘ oradcount oftigsiranalogy and fit} tortie athena [iv 
vie Defi 1i—o Nubd état dere ag thorig ed: fromineneras| ia touniber satid 
the genitive plural-atomonun; of atoms; bdatend: to sigmfp dite 
number of atoms ip a specified, space, jthout regard to the 
equality of ma nithde: itt ‘thé ‘atcthbY of thifbrmity of figure. 
nov dafs 2—HA mttoveriddn’; Herivext frdintctpehecs} agturber,tland 
cdisermonitivée pineal edpidony nf ppriaclesy eigodiearalsertht ynoher 
edofl partiolesom:a spbermed: mide, satthowt pay! tresrests ty their 
~nequality :drnamiilarityio ceniascp oft o3 Isnoistoqoiq Yoorib 
o« 1g Hiefi Bou rolnchinatt ons fronts tolumsive ph voleme inne afnw, 
vekoths,, genctesetis naonhengl atopes aul givnitgudt volumenisiog 





4821]) Cineeenin’s Calorie Popeett aac tebe Meatitic. Rb 
{he pls aR og wee ats adh aso, 


number.of atoms moe od a aga. of matter Motnitheda I 


DefidiornMe miristee, volume, on maAgntnde, 
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nidD gf re Wingo. don def Wing pastchi Sbiapapeniapenss of 
-the meegatl mena ebe nebo Hombans ie pamben eh ERparays 
~pattielbsin, nabiltydefinolumes not taking yato- AoMMmey 
tanihaw dews nen meath en thes be, Dr baiat, ANG BREAN Rat 
~nlgs min Witly- hem. 2ronsrals to -shoinl vat orrinimtiatob to 
bose ,t933s{ 9d3 yd badoolrey Paeon. V Heese f coteabee 
fool won ew ties bods BY Hop REQR,M Yar rd hoovor toa 


eal ome parsne af ithe Baste fuad chavinige: €iqjnah de 
empared oat ithe: Aame/ civah deter ite 
scatter weap beidizently propendonel ta ithe. areasio£ 


ateBiedw snomonsda iow sopebioo.og walt vd 
-aib since shouietites oud: tdrepennteaion anc equed in both, 90 
birvegidadisyy cartoatigesdiront any dnanhvalty ‘en deitheb ref thege 


accounts ; and since the fluids are the sa ated; esjublln and 
similarly exposed, there can. ene inequality i in the momen 
evaporating: action on like’ ARNE the superficies ; therefore, 
thd lpg sinfibenads: $d: weliatayen| cquse oi ibm owing, 
obeing 4 erfama anveualparta, the revia ofthe wholeveteponetiag 
nosionsy indy! condaquehtys! the reAoiof the: whble quantities _ 
gevdporatedaii-any smelly partacle of: surie willbe equal, todhe © 
wresido oh theheveporkting., auperBoies:(n Busoif. shreugheus any 
sadly portioe of tsan tesserae ting sore Om Equal dupersgies 
oHe ely quad thi Mitithe next portions sad do 
pandy ‘oreo a whole quanttigs ewapoeaied 
ifavaos gs pfitime indefinitely, wilk havethe saute ration that 
_sisyithepratdo of the superficinl avest 2:51.03 cnvollot art yolqnug, 
rvatletsao ned is mathematibally aun gblyiwhan-otter 
tke, the:depths are, equaly : inBatisd thehdepths wre 
Yanesdal tutioanypoent, tet the! eve porh teas, forrany Zier Sime 
will not densilitp nffed the ngenerbls rabunes 06.the 
btineeadiovot. the quantities jekepanited: Wi aia hete_verydearly 
9thepane vatibestshd evaporating euperieiesls imp ovisinog odf 
adi of bisgo1 suo 208 Vie ts 2-8 4 amots to ido 
"  etwit to Yiianie RAY AB Isineser to-vileups 
basi facyportioiniofathe daian oflujdrbbi cooled Ay-cvapdiation 
tasloney alarep ieogimae! inivad ta laayl other roqnakpn 
Tivekh purchergottlys ay usatities , didibday evaporation splice 
eure bey proportional to the quantities of theliiquib; valid pen- 


lowe thorikomne fleidiekcdiqualtitith ro- 
ae ticeabien thutysomiae bi dnypoevdporstions tineslomde, aide 

















ected pibnetéo-beve entinely overlooked this- 
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BN Mw eration. Tene Tented) onihthe Lieb. 
fompectateres were first qual welt: equylly dinsiyiale thety teapot 
watnies, df a0. extrasgous: temperstuye mterfexes! eat A oftivs 
"Were fhe: {ra potions eitmilasly, exposed int “an ed af &tptt, 
the, prapenition would, coinoade:.with ‘the raat tid fie 
evepnratigns would be as the-susfices'; thut iv, as 
ofthe fluid ; and the temperatures being: once equal’ 
be, egpal- ‘The seouivemne case tmnder. tend P ean dikes 8 
ident, ;. “ ashi. Salon. 
” ” Agaia : be Jbeepase: she finide- wre the rani, the decomposition ‘th 
: each portacle at A given: temparature is the siting, ‘ak Hence 
«equally: affogta; the temperature of: that particle, or-ant’ equat' pai 
ion of partiglas.. ‘Therefore if the ‘dpeompoaititin. or eviepopiitieh 
‘pf Pp particles produce. on a certain quantity Q of the ‘A 
iven diminution of temperature, the dee ition ‘of- Piper 
ticles or 2 times that number will produce the'shme Uimimation oh 
n Q, or x times the fosmet: quantity ‘ofthe fluid. ‘/Fiiat'id: the 
ariginal and. seaulting tensperatudes of the fluid being tdual the 
apankitios evaporated. will. have. the-sameyatio-as the ‘portian’s 
the fluid from whick the evaporations are made, provided 
nothing extraneous affects the temperatures, ' | * iat 
space, equal, diminusians of temperature are acebtnpénied 
wih eyaporations propoational to tha quantities of the flaid; ‘it 
lows.convergely, that.evaporations propertiens-0y: thera. 
tien. of the fluid produce. equal diminutiops of tempdtdinve.’ |”; 
_, Cor.s-Henge ifthe deeomposition.be similarém etch patti ately 
the. loss of tagnpensitura axising ‘for it-will be mater) aut 
Shereforay, by. knowing the diminution. of temperature: due'toltlte 
d ition of any: quantity: of the uid, which we ‘shaH hdreL 
“hier, show how to compute, and b knowing: the ‘ deficians 
weight.in theiflujd, we may easily detestaine the lose’ bF' 
aiupe azising from, the eveporation ; endl shenee ‘alge! the’ 
sag uaTtogy de tovany, other cance sto wish, toraxeaaine. Nt in an 
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oO : 7 , , Scholium. 
Philosophers, by some Meaney Baem very wands wich hind ne 






mage theip exparitnents im cases. where th 2 enmpecaterd" of 
atmonaphare .on: oten eicoumstences ° have overbalnnited 
anflupuae of the ipexquality. 0 of depth, they heve- faund 
emponedserad has:by fay the greater influence, and’ bi 
cansidered, the: depth.ascb quantity of the fluid as heving 
nathing to do with the evaporation. Thus, to give Fatt 
example, which:-has.eften been submitted to c eutatih 
upront shat the qauntity:of enapovated weteria 
Sapoeed sutlace, des. us.dake.tw os essolivfilled wit pret) ve 





wir fluid at the same temperature. and from equal soperficial | 


Fopndipg.air, the loge is immediately supplied, andthe two. por- 

Hons,of,, yates kept:.at precisely, or. very nearly,: the s 

de Berpres and,.comsequently, their evaporations equal 
Onted) 7 


sPUPPOREG): +. ‘ i ; Se te 
* otReemne will, also. hold: goad, .as.I haye mentioned. in.the Cor. 
ito the aeceding Prop. vf the depths be ever so unequal, but.too 
s@peatte have the senmperatures sensibly:affected by the.évapond- 
ng,,,for if-the tentperktures be. constantly equal, and the. sur- 
fe faval the evapoyations must be equal, whatever the depths 

a CTL en CO ct 0 = , _ , 

. By such experiments: as these philosophers appear to: hay 
en much deceived, and.to have formed very raucous ideas of 
#hedaws apd, effeatesnf evaporation. uninflgenged by other cireury- 
| «Such. pheapemena..are. undoubtedly a deeided proof 
er tin takes place atthe surface, and not im the interior 
of. the. body,;.>but.to., conclude from this, that the mass. of ‘the 
‘Buid under all. circumstances bas nothing todo with evaporation 
aa quite a.paralogism, Let.-us, for. instance, imaging two unequal 
pastions,of the. same fluid, exposing at the same: temperature, 
enya! aetts.of their superficies to equal and similar abtions of the 
2 re. Then, beaguse the temperatures, exposdd surfaces, 
and amoppheric actions, are equal,the first increments ofevaps- 
¥ation must, likewise be equal. To carry: qn the same {dea,. let 
jus, therefore, conceive that successive contemporaneous incre- 
ments of evaporation for half a given portion of time continue 
algg tp, be equal. Then, since ‘equal evaporations, would-pi apes 
equal diminutions of temperature in. equal: masses ofthe aid, in 










dmequal,.masses they would produce unequal diminutions ;: and 
£han, the temperature of the greater mass. :But at a leas temper- 
ature there is, ceteris portbus,.a less: evaporatéon.. : Therefore, fer 
‘i ther moiety of the time,. the evapdmation of thé lesy portion 
considered togetnat tbe whole evaporationin b’given time 
ries from, the, leas, mass than from the other. ‘This, hows 
992) .18,.9aly, to.be conaidesed, as true when the effects of evapo- 
ef, by any foneign interference. ‘Len should ‘that 

pence, cquntaract, but nat-be sufficient ta -evertoftz 
pots oh exapesetion outhe semperatupe, it wil ever 





1 ¢ tempgyatune of the less mass-would.be mach more diminithéd 
els than, that, of the other ; so. that the two. parts of time 
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they Es corieepandly particles are 
, BUI Bh times the condensing aug 
strack in agiven ‘time by the particles of the first et ay 















W inf, the ratio ale: the arithmeridones, and. e 
be p r of fetutgs.of corresponding pasticlés ut the, 
twp, Bt oi pia hése,ni of times are as the. probs " 
obey it tas ag, therefore, as:the increments of cor 


Me radgaee being ihe safe number gh, 
nging superficiés being, équal 
ns sal to that of the, dluphis 

because the velocities 
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the ratio a ene Pada be equal to, theinverse, 
as Or erat wi 
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I "6 portions of the same vapour be cog in in.vacup ‘at neal 

temperatures over equal: spaces. af like condensing SUP 

respectively at.the temperatures of the ‘vapours, the ratio. g ‘The 

contemporaneous increments of condensation’ will ‘be equal to 

that compounded of the ratio of the temperdtures ind ' chs tatio 

of thaalasticities ofthe vapours, . ey any it 
. Let C, C’, danate the. condensationa,. T, T', the: temparasirey 

and E, E, the elasticities of the vapours; andelete :; denote 
e like things of another vapour, , paeg to Dave the tampa 

ture T of the former, and. the, magethinern of the latter. 

» Then.by Frop. LX, | Solty 


oe? Pete dee ft 
a 


C :c iE :é 7 . f 

and Prop, &. t a a, 

oy Frop ao : O's: TS : TY | ° 

But by Cor. Gj, Prop. EX, of my ‘fotmer papers” oe ot Jats te 
Ti? : - FE?’ :: E018 By: er rere een ted ‘ 

Compounding theserutios. we ‘get: ne 


4 , Cc :C': ET: Bt. OED” 
 Gar.— Because E: ix as M;T? by Reap: VILL. of my Jase paper 
in which M signifies, the, m egethmerin ; , and, hecquge, | in, the 
gaine va pour a i meg is ag, the specific. gravity, 
have E at. is, the incremental 0 an 
tion is as. the pe cavity and cube of the lemperaine, 
“CO 


‘this Cor. ‘and the principle of, vaporous 5 densIOH,, W high 
stall oe resent demonstrate, depends the whole theory. uF hy grey 
metry, .W en. properly. considered, a, subject. which nor; 4: taf. 

. dismiss with the be Mention of its name., tt fb te vitor 


wots Prop. MU. Turon. & | O! T wy 
we any postin of.vapéur be mixed with. any, quaptity af Inger 

sih}é gas at;the eame temperature, and. stant af ingame 
in, @ given space over a piven condensible surface, the, Iachen 
meuta condensation will be the same as.if there wag,”o, Sam 
Bye FR and the whole space was, occupied with .t oRAPODR 
Or the incremental condensation, ceteris. 2 SBR 
piatare.of vapour. with gas, will be as.the clagtiquty: of the.agane 
Eat of vapawr..accupying the. same Pate. as, the ata 


bat doe ed ee ct, po UH TOMg ry al 

He elve | the. twa airs to be sp ‘divided 3 in strate parallel fo, th, 
dondenging surfaces, . that af the particles..af ,pach, RA Wi 

disposed throughout the, corres a BN. a 


ait would be the same number of particles. thic 
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condensations from the first Sain in, each. ‘iol 


“Qed 






YO4.) Cokdes of Calorie Cipurily, Latent Meat, ‘be. SAL 
we have hefore shown, be equa to:the xatip compounded: of the 


Enfie. of the numbers of vaponoug, particles jn the stragym,..and, 


Toye 


fatio of the riumbers of returns which two correspobding 
particleg maken the same-fime, oo ) ge 
erTaks A’ for the megethmerin of the vppourin the vacuum, and 
A for that of the mixtyre, of vapour and gas; -and. 3 A'. wil) be as 
the number of strata of the mixture’in a given length; aiid # A 
aa.the same thing of thé vapour. ~And bedauge the mevethmerin 
of the! vapour must be equal to the number of particles of vapour 


peat es oad etl oe . hw . ar \ . . 
ithe same space in the mixture, Fi will be as.the npmber of 


vaporous particles. in the first stratum of the mixture,’ and 
re as the same thing in the pure vapour ; therefore, the ratip 


; Al AS 
of these numbers is equal to that pf ax to gui or of aA. te 


WE. But the temperatured, and, thetefare, the velocities of the 
vaporous particles being equal, the ratio of the numbers of 
returns to the congensing guripces of corresponding particles will 
be equal to that of the paths described inversely, or to that of the 
cube rdots of the mégethmeting: or, inthe present: edse, ‘eyual 
té'that of'g/A to: #A'. Compounding this ratio. with the last: 
it will nbake a aie of equality. There ee the incke wet lee 
‘donation is the samc in the first stratum of thé thixture as 1 
the first stratum of the vapour. By a similar trairi of Meas ming’, 
the same may be shown to he true with. the second, third, a d 
ibe strata to the nth, from which no condensationg hay. be 


ture as. AR 


stpposed to take place. ‘The sums, therefore, of alf'thesé cor- 
réspdndiig ‘condensations, that is, the inctemental_ dondétisar 
tions of the two airs, must be equal. Q:E.B. = * q 
Cor. 1.— By. this and the preceding proppsitioa, it appears that 
if C be the incremental condensation of any vapour. on a unity, of 
suiface ‘ln vacuo at’ the’ temperature’ T’dntl elasticity’ KE; tnd ih 
S'be'the area of*the condensing’ suiface, C will be' as E'S'T; 
which ig 4 general’ equation from which all''the phenomena df 
tHe’ condénsation of vapours may be deduced; and'is equally’ . 
titie' Whether the vapour be in vacuo, or mixed with any quantity 
WHativer ofipis; he ERIE not 
“Ctr: 9: fom ‘this thdotem’ it folldws; that the’ tethperatiie' 
réthatifihg the same, the’ condensation of vapour mixed with #4’ 
is peither increased nor diminished by the elastic force of if ii? 
cist ridéftn: ‘With ‘the! bas, bit ‘is entirely proportional to the 
Adtic Puroé It wduld*have if it pecupied the sathe ’ pace with HIP 
a ith g fal Wn =a fact which dHenome EST Us 
hagas yithdrawn 5 # Tact which P enomena con ‘i, iaiyse lv) ‘EER . 
lntrarcans. t 1 Peyen, MB Datow. ME ce oe cen ode 
. “Bivevéry tdpobt dotifined oer ‘tae ‘surface of its ‘generating 
One ' : 3 
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won e temperaturd ‘being the same; ‘the iticrertuntal evaporation 
of any fluid is the same, however great or however small the 
.9eriform pressure:on. ite surface, or hawever great,,of, ahawever 
“little the quantit Ly pfs g perincymbent vapour. “ sut TD -suitsvisedo to 
Phe theccem 13,0 1a ‘understood as trueoil ly ih evspetagjon 
strietly-so ealled; -that is,- -a decomposition at the -sutfaée, “and 
not that interior. decoripesition which produtes ebullitige. 
‘cause the ptebsure of an dicumbert: dthtosphergagcts by 
repeated imptised on thé burfaceiof the: hody,idnd notiky a con 
stat Pressure gurrounding and squeezing dogé éther thee parts of 
th Ain icles‘the acto of ‘such ‘an atmnd re, prowfled its 
_tefnpetature be: ‘the sate as thakto€ the’ fm) However great its 
enppressign, will have no influénce to ‘accelerate-or-reratd the 
corpuscular ecomposition, or the absolute evaporation of the fluid. 
yatelncoshie is trae af sa pea cnmert aivnipgs nat ls ae st be 
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an atmosphere of any compression ; y and equity ihiiavliece is 
called a damp and in a dry atmosphere. 
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STs Mav iierepathlon Free Demperstereanbthd (TR 
{We gey lhird swother heautifial edcosdance: ofiogr Math 
facts, rele a’ subjeot that, ‘perhaps, philosophers wibnlid 
ro rrr eA ae hs RSS OTT STS Tn 
zo pe se been éuppesed that the evaporation is ‘stuctly propet 
tional to the tension; but: the. preceding: table exidently rahpiey, 
tint the fortiile I huve given involves the! twe theory.:.: Weben 
expdtiments on evaporstion ‘are carned to mach lower temperay 
Cites, ot wade in: wtncepheres of high temperatures, ities sepee 
fary to make an allowance for the proper tension of the papoar 
the dtmespliert. Mr. Dalton it seems made his experniénts 
fn temperdatares too low to produce enyiscnsible effect onthe 
#ambers'of'the. preceding table ; but in carrying the compasiaen 


to experitwents:.ef much inferior temiperstores;the compntatmans 


would generally come out higher than experitaaaésisi 6 cicsa 

18 wé want a theorem to éxpress ‘thd! evaporation, rtaking 
into account the condensstion from: the aqueses wapeur inthe 
wtmosphete, did supposing! of course that:no part of the tre 
porated vapour recondenees on. the ‘watety.or that, ifat deem, 


zt is ‘propottional to ‘the quantity evaporated, oun: theorp gives 


1g. f Jb age: ° oo ds : ; f - on co , - oo: 
ay (1,4 = PE) where  sighifies the absolute eviiporatigh fi aly 


ie [fhe 
iven measure or weight at some fixed temperaters-i‘pfore 
pmindte sinall' portion of time's + the tenston /6fthe vapour 
WE Phe ‘Adel! temmseraturied; .T-the tempetatare! éfithe-watedsx 
the tension of ifs vapour at this temperature T'; I” the tetnpere- 
ture ofthe atmosphere, ‘and E the ¢lasti¢ity the vapour tin ‘ithe 


gtmosphere ‘would have, were it to occupy at the sume beumpens 
[eae 


tere Fo the sume spacein a vacuum: = Os 
: -Phis 4heorm: is vastly reduced to that I: have: wiveniaboves 
end -by ‘a fittie transposition a.eny. interesting things may deb 
showir to flow'from it; but 1 hasten to other matters. —-:.. 
Cor: 2:-L By the theory [have given, it appears that thé iriéve- 
Wetit' of ¢ondensation depends exclusively on the temperature 
and spate occupied by the aqueous vapour ; and it 1s ofuxe com 
sequence whether in that space there be none, little, or-tiwch, 
‘of any other incondensible aériform body. Hence follews: what 
has been thought a very singular property of vapours ; namely, 
that mixed with any gas:in a sufficient proportion they ..are 
- capable of ‘supporting’ an indefinite weight, but alone’ dnlyia 
certam one according to the temperature. . The: complete, solu- 
tron of this paradox is, that water at-a given temperature ergpo- 
+rates at a piven rate whatever be the supermeumbent-presewe >, 
and vapout at‘a'piven temperature 'condensew ‘at a rate dnvettely 
proportional ti the space through whieh 'it-1s ‘diffused; iwidhont 
any réspict' to thé elasticity of the mixture of whi it.is apart. 
Phereford when thie: space is too ipveat, the ev Tenlod: 
water! tfthdte be“any-witet, will cath on the condenaitionvd! 
the gas, ‘until’ the-one' bélarides thé othe, ald thin whebyapour 
will have-attdined dts) proper ‘tension ; Wat utethvadsneddee: tab 





me 
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lidtle, pho ev sporasiondanun she wekeo will. fallehort.of theconden- 
pation. of the vapppr,. or éhe .pelevgporatian.of the yapows, ap. at 
condenses on the. aides of -the vessel -will be less than the, snes 
densation ; and -this. the-appareht condensation will inerepse 
- getihthe wapouris raduged to a preperdension. .. mae taneng 
.- BY thoge views and the, theorem, gaven towatds. the end iofithe 
speeepiing: -cerbllasy,: it is-easy. to eseextain. fem the golerity of 
10n, the: quantity: of aqueous vapeur af apy. tine inthe 
wimonphbere.: tiedes ¢ ee i so 7 Mest ne ‘@ orbs, vw a. 
:. {Bhip. theory..demonataetes . the abaunduty of tha MOIR, at 
@taonpheric: saturation by aqueous vapew. Ifwe adaut suena 
Wectige ns this, we aust likewise admit.the saturation of .@ 
smelnmy fon enen-a vrouym. at a-given tempezature,. can, qnly 


contain a definite.‘ dose.” But if we are determined.-to have 


soturation,  to.wmpke ‘the thing agree with phenomena, we Bust 
introduce the sataspuioniof.spece.. We must grant what.,] fear 
will uct easily (be acknowledged, that-space «an be «saturated 
smtly one thing, and .at she same time admit any. quantity of 


q 
nother: without -useonwvemence:. or-canfusion. Such an, hypo, - 


Shesia as thig carries, perhaps, too. much the face of impropabi- 
ity ; but.if we do not discard saturation, 1 cannot see how we 
mamwrejpectiite in be eat one 
1: Ger. da+4When-sbe megethaszin. of the yapaqur, in tae, ater 
sphereas equal to.that which 14 due.to the, tenmon Obie SBpoHE 
' ah that, tenipelatate, she caadenaation ypon any, nonrabsenbs 
quill justrioalence ithe werevaporation j.and she sides ofany vessel 
onvigining, such an, atmosphere would -ngither appear repiackably 
damp orremarkably dry, but any algotbent.in such an, atmosphere 
would be completdly damp. 1f, hotvever, the air.was compragsed 
put exer eo tuiling, the megethmerm ofthe vapour would bacome 
too great, some ofthe vapour would condense, aad the gpslace 
aithe body would appear to be covered with a, slight. dampyess 


saidaw. . Were the compzassion.parried further, the. quantity of | 


dew would. of course increase, and-would be proportional to. the 
megrae of compression from the paint mhere the. candgnsation 
asd-exeporation balance. On: the contrary, the aridity of the 
wides or ainwould also-be incseased in propartiogn to.the rare fage 
fion-Arem. the seine point of balance os eguilibrium,, .. We gat, 
therefore, extract vapour of any kind from a body by simply 
riréfying ‘the air in which-it is‘placed. -And‘if this narelacton 
at proper antervale be, carried to a-sniberent length, we, may pror 
duce an. effectual desicaation.. 4 cr poe ob og ae eee vy 
11 By sbo:application, of tbia pringiple,: we arrive ata, simple 
| mathod. af obtainingsan almest partact vagwam.., Ha hady sa 
seveporakes: with: tolerable eane -contaming 9 sufiniant quantity, 
enanicnty ine. aphacrinte d inte a xeceiwver by meaps.of an apparring, 
ioyrwhigh Maney le gasily- enaloscd-e7 exposed, a thing which,at 
ae n7o Katicnliamatior +o, consire,the;ait beng ea ayeh aaposste 
dile.-skbeusted,itand ssc desp .sbedy exposed, sibaneueparaion 
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condensation,.ghall atilength -¢xered, the ire-pyeperatiod ;1Mnd 
“en fl nate this he, the: case: when, this anégotninerift 
bX #YPt-8e..tofling, a_degresi that.whieh.is dife ‘ko (bab 
RE rion i vapour Af. the tamperature of the Bimospherbs 
poate evidently, hy compressing: the atmosphere usitiba ¢ 
deyiimet brains to appear, and by determining theamopntios 
si ian apperiam the dampness ar. quantity of maplboutlt 
Griz: ped m’ be.,the megethmerda of, the |vapa@sth it att! 
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S38 0s Ma Serapath\on Time Tomperainite, andthe) (TNO. 
‘eauss of vapeurand: gas at ithe two 4empernbures, the elestiaitias 
tof sthe: compound »mustibenthe: same iabbesh temparatates. 
“Phorefdea, azad becaase the! s(bfatihvephenamd vaipqur 
wre aappoeed! to.be in y the sate, ‘tke elasactytaf-eath 
‘mast be the dame:at-aither- cemperatuze 5 abd, eonsequentig) dhe 
\elastinity'of ‘the vapour nz theustmosphere i 1s; 88,0ur theasy-alose 
mines it the.same aethe-tensioniof the vaponr correspondang tbo 
the tamperature at. sveith sensible depositing commence’) mail 
abot.greater or lese. It was. for want: of considenapthaaguahty 
ef pressure'in the utnesephare, | conceive, thatthe. aboverte 
able !piniosophevs, and: ali who-:have -follewed: thems, hatdsre 
amo errors on-this:part.ofthe subject. 0 suily us fs 
A pretty instance presents itself foo merifying the: troth- amd 
consistency of this and the preceding corollaries to those who 
choose to try it. In the preceding cor. 1 have said'that.sengihle 
‘deposition will commence where the megethmerins of'the vapour 
74 air. pad im vacua are equal ; that is, when the elasticaty.pooper 
to ‘the. vapour. aa fhe atmosphere ta: equal. to the. propex: tenasn 
ad the wapour et that temperature... But ta: bye éor. the 
‘proper ishasticity of the vapour inthe atmosphere, we hich, somake 


it egnal. tg. ry. ‘must be multiplied by = ai, that, i is, to ‘praduce, sen- 


‘sible deposition at the.same temperature; . the air. nrust: be.can- 
‘densed: iw the ratio of: the tension. corresponding 4o theitempera- 
‘4ure 'at whaeluisensible. depositeon takes: place to ithe: teamam 
‘eorsespondutig to the ternperatare of the:atmoapheses ois 216-08: 
> | We -pesdeve by the present: corollary that the apparent iuan- 
dity oéithe atmosphere does wet depend: on the. absclqteaneantity 
‘elonenof wapour it contains, but on the quantity as coinparediéo 
that whieh ooald exist over water in vatue at.tie same tesmpera- 
dure, or-on the absolute quantity of vapours wm the atmosphere 
ahd the temperatune:cenjointly. Hence the apparent bumsiidy 
as nota sasaanre ofithe absolute quantity or propértiendf aqieeus 
wapbur at difesent temperatures; aad, consequently, ath‘ our 
éhygvemetical instruments which are. grounded on the :pmmende 
ef sepparent bunndety do not ia any wise senve: to diseorerthe 
‘Beak quantity ‘of hamidsty,:-ualees a due regard ‘be had.itosthe 
e. - Chesefpre, invall oases where the abscoliaté:baree- 
ait ag sought, ‘the temperature saust be taken into: goceult. 
bine may tbe dons forvall eemperatures under the botlng;efareser 
ty slroduble ‘donpnted by Mr. Dalton from his expensatniazeentl 
‘derthese dad all other tomnpreretanes: ioyica, sinmple theorete -draltatl 
preboitly gure: Pd er PO te ek tO, STE 
: yp this cheery we perasives hata: wenn stancmpbere 
quteo upparent amchty cantaihs mere wapoen-thaal & coldest; seal 
dilesce-aa cary particular plaedithe day’ sirdonteike radee demajatiy 
hanvtles atc nai ghts ah ciememan gctlaini: tleelmeraaag, tits 
She" wenter “aw; and ithel :loverwegiens:then athe vbegleerae 
Phibenpleem ilthiliens, tolinuasitinetitiniaer tal 
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-of oxygen be.uitrogentin ‘s:giten porison-of atmorphere, twhetaer 
0b ‘Haken within doors onwithomty dro tke cabins: of sieknass, 
rertke mansions of chealth;: fromthe; highest regions of the: air br 
‘the strfyce of:the edith, fromthe gea-or the land, from the sormd 
oo the! frigid zone ..) If this.be the case, st cannot, thenefare bet 
-anylexeess ior defect ofioxygen that the salulnty or. insalubrity 
40f::the satarosphere.n soiad: places is owing: . Dees: net the 
tieealthimess or unhealthiness of the air: on its.absolute-and 
moti qumpérative quantity of umidity } lag such ttabe, the 
wake, ‘we:should say that‘ingh and elevated -segions..arve more 
enithy' then loweres!; dey absorbent soils, as liny and - chalky, 
than clay and marshy ; dry-end cold: chmes,.than: warm and damp 
vores, And! in the same: place,. we should. say the mompng air 
wifver a copinas iepusition ‘of-dew-is more healthy than the even- 
dig, whes'tle-dewas baguming to precipitate ; the winter move 
theqithy thim she suimmery -a!cold. drvy.atmesphere snore healt 
‘than a/warm:closs oney a windy agitated air, which carries off, 
wand thas preyeats froin being inhaled, the contiaual exhaletions 
ftom the-body, more conduciveito health than a quiet stil]! one. 
‘We.shovudd dikewise pay, that large: confined towns:in witch te 
air is generally warmer, more quiet, and more hamid, from the 
«ontinutl culinary operatiens, and ‘the préat quantity of animal 
-exhatations,: are stach imore . insnlubrous:: than iopen. .poamiry 
<mtuptions j} where bhere-3s mot: that immerse odlicetion ofiaranel 
‘matter ;: where the:ieold is commonly gredters: whéve no artificial 
heats are kepsup; wherehumidsty follewing.the rdidany laws of 
mature cawhe: deposited, aad thus, forsome! hours atteast, s¢fider 
vohe atmos pher inore.dry: and: more pure; where.the avinds, cén 
blow sath. unrestzamed freedom; and: where the air,).if Iemaysan 
. samysedf, has:room:to.be purged and to be.purfied.; New 
‘She tenth os, that all these :conchastons avé ‘known to bescorsest. 
Drhy:isoils: and high situations have always been iprefered, far 
drealth. ‘Damp low islands where.fogs prevail‘are ueually alkowes! 
to be pernicious. The moming air has been:always considered 
one -of the.preatest promoters of -health ; which: has: received 2 
#eantiful allustration from.some researches of one of our judges, 
skho-found that out: of 800 individuals: thet had satéamed:an 
. extended age, their habits agreed in‘one pomtionly, eanly syameg. 
-Matbrusbing cold day is generality ooncerved mone healthy thanin 
warn muy one; uid the country: is ‘ever! slowed mon salti- 
ibreous ‘than. the. city. dn: those climes, as8ani Abyssinia; : kt. 
taeHere the coms lastifor:a-comiderable penod, the mekly.sdesons 
commence and terminate with the rains. Even.adimbdelay 
seaverbe cori sd, contributes! tothe heabthiness of the neigh- 
thodd.) Abas’ reobebly depeads:ichiefty..on, the: woekewe 
eprbpanty of the-tinus acbacching aiid deine watdaan 2 asiselixdale 
reapourmithe atncrphere, tou ghditne indexsddis angherphoperty 
wot loss ebbabrools ; | wliennexposcd £0itbe air, thatuol-abeertady 





B My. Horonctor te am °F I 


- ne Sunes erie 
to show that ins Re tt rod 8 


oft nt I eee a 





am a ae 
Po ine oon 
DALEL ; re 






sets 
eu avis eh oft 2 2, ase | ee ‘die 


6 vapour alone, this view ‘We shot a stllSay that 
ethane ar, place re oe ine She iP spe fine 
alte. quantity. pets, rapa 5 tpt 
ent § nae, wes spt fone! de, at the inal 
sointle.9 ‘an 


pa oe haa the’ “oth er matter it’ Hite oa 
som t © vapous and, gonses qyen Hutte Ee atid ote i 
es my, comme nly he'morg hea ay th qo fRA oft ast n 
gr, the vapour raised from the, af ais pies prdbabh y mae Sat 
e pire, cahstituents of ate ed 
we léss contaminated wit ertntheots iti th 
trallsed>feomnith leash 1 She bntpne, thowiven, tt te ya ee 
vails on 8 y incessantly y_ changing the air we breathe, and 
pat ite te offre weeioa ree BY lations» épbstibales a¢Timmutegigl 
heelthines y th althy views we Tene also why one 


ita 
ne 1) Beal d 7a sd 
ae Ta saa W fis ‘which Pritts ually Cold; edi me 
, ft y dry, W, wich ether shall, notwithstanding; 
| 0 the hunian, ‘constitution’; ‘fot lotHer t md oe 
by alu OF ‘thé ' air dep etids dt tne } 
hone sour "Supp osing,, however! 
a térs, pistes spear to the 't¢ "aah ; . 
eds itm ,a8 b y no meayis ° tian io ou 
6 thd case we Wat rémain for philosophers*th’ détéetthidéin 
i i pet hilis principle ‘consists, ‘ahd thé tiddé GRRE. 
ns gfroui the nature ofthe elements of vdpotir, fake te 
a nae ‘tribute it'to the hydrogen. Butthis is title thin 
Bes jecture. ° ‘Oxy ven itself, combined with h pobal ise Liv Gke 
rah ot vapolr, ity be ethape, a inimigavo the oa 
nas ce on OF gpgenalone. ‘Spect ae aie ude 
aly ek t'tb nis a fheinaticul but't 
ae att ile bit oPiny ‘way ee a 








6sé| province it’ thoré pe poten 
ntd'a sty ec eit h 78“ of the 
Heth st th ‘ard’ dd lene AD fa 
be'sHall be sdcviied by the dort oati¥e 





bus 

Bead iA individgul, Wut Seite 6nd ime neh Jp pEOMeENes 
: b ited tab ‘tp delivér tly edt 
; t VWonecll § 
rye Hh fateh, Whidh" a vert peat me 


at of ham a tase ae a ay ore oid 


SOMES Shea: Oo iiotiosy tits 







Olid w 








wa GF Wo ow SS. BE | Oe oes i oe 


eee eee ee ee — 7 


a on Os tam Spinal Be. SH: 
is ee brwaeuenaivet i 
ca Stacy, hea is $ worla of 


a ined babineirenid sit he 
ce rah coe tee ee ee 
3 





mapenst sPwasiice pre ca 
ie “ Wane ot 
TS OF SAF wa A cle re ly iad a ar 
CA 9 I 1b: COR i e¢ het © Gf 
PTR SY sil fi ag tase ay x 

a not. yebauscnedsd t9 bit sas aia bi 
eS ec, of he Seng, EO a Steak Be hee 
BN ar uaa alah la par et etch, be a 
LHe LR Reel alent jearacie 


f' ae on epmnmences Og 1" 
ETALyTE, é gt tig water, ¢ 215 The hs by y ths, git the {dent ty of te 


JOU E: tee ssuiog ity 


ane watt thussiditg dicen: thal water has lonlenaad alli 


bus Fifts wiv 13 oft cual vous eevoni yp? uo alisv 


bower ity The ese casos enon o ane 
“tps eas 4 an , : WOlt (OHS 

ta the; wakes cont tes fi i fhe 406 
serie ‘ap eet lit e wy rit: bac sal 


fe A if aut 







bars t. i 


hi 
an Denk shes P ieWs, pragent, vs ski a sip Hie ica ¥ 
“oti dalam air of @.tbom where | i 
cmoia healthy: by, pn denaing fhe noi Jrapoul Ohi oi f 
MHS Fen, d water, oron a & ie of to EGP e 
ithe jing (0B By | either. of. ‘these ‘me’ eC ! 
fst the pir of'a.room, ifthe i ice he placed in' heat parts 
RE COMPANY: enter, tnay, be preserved, wholesonte where) t 
Baty ee. with out any, engible inconveniencé or offi 
cif ip dange, pieces, will take ‘a very, considerap Q time” ta tigt 
Ana Ths condensatio ops from the exterior of the vessels: m: 
htan spreyante from falling, gn. the, company in reset 


sah LY AONS ; pail wiles agi 
191 ti Hevea bees pres vosed: be ay ar {Ain 
x €2 .prack tised ay eating acts ae t 
ei ot eer yeh. ne 

ry aah 


ig 
J-¢ 


| 88S BYP Aoralcomp ta 


x °» OF ts PW SHI 


Sp 4 

pier, ‘; Dp 

hoty an pets a shat: Lissea 4 dubai Ep: 0 

Sepa ieee bi ate nano i ee ate 
Sepeley, C 


veb Renalant oe bp dsonyys 
reat ert Ose od 


r 
brought Cah’ if while another gentlemen, of considera t science, 





SBR Ii. Serapathok Frus‘Femperatire, andthe ING?! 
whens pipe wasn‘ deer and more elevated! region, aigrareht tee 
he never perceived the least:tendency to: damphess, spuch, tens! 
did he experiénce any inconvenience from sich a thigh (8 
siepls desiccative substance put near the mouth of dre! tutes iit® 
the former: instance, and frequently renewed, would: probably 
obviate the dampness complained of. However, under alll-airu 
cemetances, the constant renewal: of air which fire obddsinie 
are fo me much more conducive to: health, if it were only 
fir dsipating: and. carrying off the incessant. exhaldtions of! the 
than this new-method. To be convinced of the! utilidy of 
fite- int chemging the zi; one need only: dnter a:roant from the’ 
fipel: air where there'is.a: five and company, abd. aftenwardt' 
where there-is an equal company and no: fire, and he will ‘not 
went to be told which is the more healthy apartment; 6 ter lov 
Car. S-The: ready intermixture of- gases one with 'anoftiset:- 
and of aqueous vapour with the atmosphere, has-long bees # 
problem of considerable difficulty with phitosophors. Toavcoins: 
Orphanometta of this nature, they have created akindef attresitive: 
affinity between the. parts. of different bodies, and yet :with this: 
agsistance ‘they find it no easy matter ‘to give'to their views even © 
the semblance of probability. Our ‘theory ‘accounts for: saéh. 
_pheenomensa froth the nature of the ‘bodies,: and, ‘therefore,’ 
explains 'the' mixture and ascent of aquéous ‘vapour in'the ata: 
sphere from the principles of constitution. In everp evaporation! 
however; ‘the evaporated particles, by-attiking in all direetibas' 
ainst the particles of the atmosphere, must necessarily eecAs’ 
sion reflections of many of the vaporous particles to the ‘surface’ 
oft the fluid: Of these reflected parucles.some of. thent:tdant 
evidently|be recondensed .on the fluid; and.as. the ¢hance laf: 
stwiking with their ceadensible sides is. in -proportion: to’-the” 
quantity. reflected, and the quantity reflected to the -quastity 
evaporated, the. quantity recondensed will-be in proportipn to i 
quantity. evaporated erefore these recondensations -will-neot” 
-ways aflect-the truth ofthe propositions I have. advaneety!!i 
‘Ifewaporation takes place in a. still atmosphere, she rdeopdeni' 
sation will‘proceed without interruption ; but if a current: df alu:' 
ses over the surface of the evaporating: body, the vapous as.’ 
it is raised will be in part carried off, and the recondensatioh' on - 
a limited: surfkce diminished. The greater the cuvrent the”: 
greater will: be the. effect, and the leas-the amount of recondensa— 
tion, ' In moderate winds, the diminution of the recondensation:!: 
witt:be accurately proportional to the cuwent, ifithe evaporating: 
surface has:a sensible extent; but: when the velocity of the curs! - 
reht'ie.very great, or its'ratio to-the lineay extent of theevdpord: ' 
ting surface exceeds a: cértaim quantity, I find the decrdmgat-of 
revonddrdation follows ' a. different law. - Of-thesd. things, hbye2:' 
ever, I may treat more fully: hereafter, when -I shall: bd wetter 
provided -with experiments 40-veriéy che hiwx)I sholb devatap! 0 -! 
‘Peemaae in moderste curenits, shag: isy ein: alli! buoll “agcetel’ 





LSB} Catsts-of fralweyia Capanitty, dontent Ned, Sd. BBB 
nana, enparsanon): the: dedremens of:recoed onsation. .is | propett.. 
tiepal tothe whole: netondensation-and:the velocity ofthe: worid:: 
conjolthy,. and|-the recondansamon is. proportional tothe whole, 
evaporation, the apparent increment ofexsporation, eecasionad - 
byi@ausrent!: of,ait. oxen the surface, of.an evaporating fimid, is: 
prapontionel4o the. velbcity: of the: ousvand anc the evaporation 
cantly, :Thiw aonelvsion agrees: with dhe yiewsiof Mn Laake. 
obtained foom expemtment: —. , eee 
A haxe. yet. baah:speaking.of currents pareltel to: the surface of 
the flnid,, but; mathematically lookmg at the subject, there seems 
ta, be Qnethen.source of, axiamaly:in: ewapovation, Whew the. air 
bigms.patellal.to the.aurface, the mean collizions of the particles | 
of. air against those ofthe fibid-are; penkapa; not increased bythe , 
velocity: of the current 5 but if the:-ain- blows: obliqnelyon tlie 
surfana,, it seem; reasonable to suppose that the intensity. of 
collision. is angmpnted iby aquantity proportional to.the-cosine. 
of the anglt of incidence. and the velocity. of: tive. current: don. . 
jonatly..: ;-This:inarease.of collisionzs equivalent .toan increase of . 
‘temperatune, and, therefore, onght to produce an inondase of 
evaporation. . Assuming what, perbaps,. does not, ini this -ease | 
maternally, differ foom -thaitruth, thatthe: inenement-of eyapera- ; 
ton. depending on. this cauag is proportional,to the increment of 
collision, . the incaement ofievaporation.walk be-equal, torithe- cony 
tinued, product.af seine constant 6, the coaine.ofithe angle-of 
insidence;; and. the: velocity of: the winds, . But. wader, these : 
cirswastances of obliqne currents, the. intrempntek-evaporation . 
before alluded to ig also equal to the.continwed product-ofisome | 
conatant as: tize sine of; the angle of incadenag, and the. velegity. , 
ofthe wind. . Therefpre, the maximum of apparent evappvatinn .; 
will be when the sine of the angle of incidence a:to: the oogine. , 
oon hare hot be abi a i ee 
Fhlosophere who: ma engaged in experiments dn evapo~ ., 
ravpniwell oot, pertaps Y mice, amies myprscommendivg to-thomr t) 
attention the znfluence of oblique: currants: on the apparent acces , 
leratien.of.ewaponstion. Experiments of this kind, anda raulti- 
tude. of others: d havens contemplation to-usake;, wall, bifker, by. 
mo: nagespaarily be- subject: to: he. long: on thelist. of intended , 
consideratian. . _Philogophieal: experiments, where ‘deli¢acy-and .. 
predision, are.required aad united to.an. almost boundless. range .; 
ofview and: mherethe ardour of research: isidamped: by ungeual .. 
diascnragement, naed more: than‘the:effons of a:solitesy andr , 
disal te-compass and to carsy into succeasfulexecution, Thovgh , 
sinpe Ba asrunal dt Caanfond-no: person, coult have bee acta _, 
fortnogte- lade pene iat least.:of his: sosentific:. comexion, -yst, E .- 
seseovaly:feel:the- want: of those: good. offices dnd .assistenes im + 
my philosophical inquiries the friends I havedeft in Buatel were .. 
evened tingeant mei; -andimoseido:.Ji feehshe went.of more, ., 
than thane-of uuntretpected driqnd, JohniWare, Jpn, Bog. sogens ., 
demanuvit, shingh taking m leeding part sa the mont CufRASNe | 
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increasing the evaporation likewise ditihishes the teipbhazure 
aad, consequently, the reason of the conithol ridtholl Of codling 
bodies, ss meat, wine, &c. by wrapping thei nf Wet clothe, Ata 
“placing: them in.a current of air. Were the dipetidtumbent % 
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viee versi, apparent condensation whén ,th 
enclosed ‘air is‘warmer than the body. This, under the c Nee 
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the ‘moist body is warmer than the medibm:m 
enclosed ; ‘and, 


stance of: enclosing: the air and a sufficient quantity of va 
beingaleeady raised, agrees with our theory; but if the ‘air 
, It may not hold good. Apparent evaporation 2 


A current of air is not from this theory indispensably. neceaags 
to increase:the apparent évaporation. Simple agitation oF the 
stink : 


_ air, it equally iaperse the vapour-and diminish the 
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consequently the inferiority of the water to be the least, the 
contrary was abserved, and the inferiority was as great as in 
almost any otfier instancd.l ‘7Pant ofthis, however; meght, I con- 
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its composition and original aspect. 
The pigment fused before the blowpipe, without addition into 
ve. alayoat black. slag,. cant I 
It was easily pulyerised, and when heated in a glass inbe; ia 
‘ke Moured’ oily Huid distilled’ over, and a lige’ trpritity. 
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tion, contamed cepper and lime. (A part, at beast, 
latifry nay have been derived from ‘fhe sarcophagus.) 
he portion insoluble in tlte acids, and which constituted 
neatty ree-fourths of the whole quantity, exhibited, when dry, a 
‘beautiful blue colour, not much jaferior to the finest ultramarine, 
‘but somewhat deeper, and indestructible by a red heat, By fusion 
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greerisrits:th eaquarcisediacartain bet: of Ba~bATE yi. ot oloisfay 
«iqdecundingi too his thaerpdiky. considers, {it Proved hat. AeA 
‘expand as the squares of theistemperature ; that is, defin} the 
temperatumes)tabelthe momentum of their particles. He, there- 
fore, concludes, that that set of numbers represents the tempera- 
tures thus defined._____.._._ eee reer - 

Now within the same range, the expansions are also nearly as 
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rare the common Fabre tein i s ; therefore, within this 
‘range, little evidence is gained either for or against his theory ; 
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some thirig, ctiti hever-cease to etisty fer solo dative ie 
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JP We fact dppeats'te me'to be, “thet whekever axveal: cerous said 
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e hypéthelis doriverning the wature of hegt ; andat tole 
tithe I din ineled to think, that on most: cuth bypothosess he 
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tonevhe measuted bythe, equable expansion ok anenob ey Re oe 
jemperatire of 2 mixture should be an arithmetical mean between 
tlaee provieda teanparamurybe ‘ofl the: two, bodies 5, or we hence, ee 
‘know, dhat the Kompenajnne ot the bodies. employed ar 
suned., sy 1 sltein; nah bee Heat, does wat:.in sal nef Means 4 
edtpansion;: edore, we: ale THe, certain, hPa wns 
eta octneansicited by ome body, te: ahenther may Rot 
jou, Canetitg.4x pension, a dita tae ep * ap Wy yn eae 
atiflleosi4i a cartaia rahi ne heat in.one yalnage Of @ ue 
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athesroin expanding merry when.. sha/.4me,/ sapere sae 
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2¢ = s_- Further RemanbaydionsMasilatepath’s Theory. [NOs 
for in those doctrines, no theory of the natare of heat is assumed ; 
no supposition required but the mere facts, that equal degrees of 
heat communicated are ppt lequedi.aGective i in certain different 
.cases, in producing equal sensible heats. I allow that in the 
coramonm views of: thesey dactrings, the rfacter ane, ria 100m 2 
stances, perhaps, anjadiieusly; but,1abthewame time, perhaps 
unavoidably, classed together, and described by terms which 
may sometimes mislead elr h appearance. 
12 beanhietconaldde: withoud-eamanking mit hikdeniomder- 
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produce ebullition’ ah q temperature 4 exceeding 100 


‘heit’s thermomete 


This simple instrument has also been employed in the sizing and wet- 
ting of paper. In the former case, the paper is piled up evenly ina 
vessel capable of being rendered air-tight, and a vacuum being first 
formed, the size is introduced, which is afterwards pressed in by the 
force of the atmosphere; passing through the pores of the paper with- 
out injury to its fabric. . In, the process of dyeing, also, the air-pump 


has been found highly efficacious. In the ordinary way, the cloth is 


merely immersed in the dye, so that the internal part is of a lighter 
nue but, in this case, the colouring matter. ‘passes through the entire 
abric. . 


prea teont alta & ¥ ds Pa eon nee I nit {it atudastot lnvgibutA oil? 
ab qaugua mie Meridians of GCreqprich and POR beside 
isd, Wenticn! reflector,! constructed by M. Moashieh,; ‘hes lately beetl 
laced on Fairlight Down; Hastings. . Its erection wag superifitended 
b the above gentleman and Capt. M of the Royal Engineers, 
have chosen the sarité spot whith’ was selected by Gen. Roy 30 
yéara:nga,.co enable dbservatitis to be taken fed the coast a Prasce, 
for. the purpose of remeaburing the-distance between the meridian of 
the obaervatones of Greetwich and Putis, ‘The light from thoredeotst 
ia. Wableat-ahe distanes of 9@ utiles. lv cotsiste of four diteuluelieks; 
Shecdatgatt of whiel is 80 ‘inedees an ‘citcuteforodge:' Lewonaaies td 
quarté of oil.in.an hour, enilve lighted aw hear beforesaaeehe ald vari 
att; tind is kept borniag for cwo hours. | Capt. Madgoadé M) Machica 
diave siece:prooseded tb join Major Cu (Gapt. Kater id Brews 
ee ag Shor pear’ fe gestq te shout ulg 
we pees ‘ TY. Solar Eclipse n .Americaa,i71 te ‘sapere’. a] pufe 
. The golar eclipse of Aug. 27 was noticed here by a wallet dated. 
time-keeper. Atthe commiencement, the sun was transiéftly obscured 
by. thia lends, Butthe time here noted: tmy be depeniled waus Sor- 
pect mithina few seconds, Attire tarninution else vleads had dis 
and tae time was eneevtdined with prepisions-1\0 bo vee hae 
: . > ahi tod yrds Ta woete fet: Ui daets Tie 
Baling 0.22. 10. $4 20-5 APPR. time,,& yp. Portland Geach 
ce reg abou Veb s iM, Cashmere 'Guat, Wad aud: es duos 
Te’appedth from a tmemair read before'thie French sph Xe ay, 
that the'Caghimete shaw!’ made from the down of this animal is,likely to 
become an aitjcle ‘af European manufacture, ‘I'wo foreigners, the 
aamnes' of Sdubbert and Terneaux, having introduced a, nt mber 9 ¥ ¢ 
animals, they have much engaged the attention ef the Frén¢h PR 
ists, and it appears that their\made of treatment has been so far sttc- 
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let ope! VI. Aphlogistie Lamp. abou Ua adut 
; ate pears from a sdries of experiments made by Mr: Daniell; thes ele 
acitl formed by the slow combustion of ether.in this imstrumons.& 
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Articie I. 


Biographical Sketch of the late John Rennie, Esq. FRS. and 
FAS. Lond. and Edin. &c. &c. 


A rew facts hastily collected form all the materials we have 
yet been able to procure relative to the early history. and subse- 
quent rapid progress of this distinguished individual ; and these 
we offer to our readers trusting that other and more able pens 
will reeerd the praise his works sojustly merit. _ 

John Rennie was born June 7, 1761, at Preston Kirk, in the 
county of East Lothian. His father, Mr. James Rennie, was a 
most extensive and respectable agrioulturist, and died in the year 
1766, leaying a widow and nine children, of whom John was the 
youngest. ‘The future provision for, and care of, the family now 
devolved on his elder brother George, who, in. conjynction with: 
his mother, undertook the education of the younger children, and 
in due time young Rennie was sent to school at Preston. ' Here 
he acquired the firet rudiments of his edacation, though it does 
not appees that he made any, very remarkable progress at this 
seminary. Immediately adjeining Mr. Rennie’s estate, and 
between the farm and school, was a small river, and it was neces: 
sary for ypung Rennie to cross this several times in the day, 
The passage of the river was usually accomplished by means of 
arustic bridge of stepping stones, and when it was swollen, the 
only alternative was a boat kept by Mr. Meikle for that purpose. 
This gentleman was at that time considered one of the most 
in roti “‘tilbvrights in Sedfland, and he afterwards. distin- 
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guished himself by the invention of the thrashing machine, and 
effected considerable improvements in the construction of water- 
wheels, the latter of which he brought to great perfection. 

It will readily be imagined that no better school than Mr. M.’s 
workshop could have Been found for ripening into perfection 
those seeds of science with which nature had endowed 
the young mechanic; indeed it is more than probable that 
to the opportunities thus obtained we may attribute his 
future advancement in life. He would watch with delight the 
different operations that, were carrying on, and he soon acquired 
confidence enough to mingle in the.labours of the workmen. 
His leisure time was spent in the construction of such models as 
came under his observation, and at 10 years of age he had con- 
trived to make models of a steam-engine, a windmill, and a pile 
engine, upon Valoue’s principle. At 12 years of age he dis 
agreed with his schoolmaster, whom ‘he thought incompetent to 
teach him any longer, and immediately left the school. Ata 
loss how to employ himself, he expressed a wish to be placed 
under his friend Mr. Meikle, with whom he continued about 
two years, when finding himself deficient in some of the more 
essential parts of general education, he proposed going’ to Mr, 
Gibson, gn able teacher then resident at Dunbar. Sen he dis- 
tinguished himselfin.a renratkable manner by the assiduity and 
talent he displayed incthe aequirement of mathematical know-- 
ledge ; and on Mr. Gibson being appointed Master of the Public 
Academy at Perth, he earnestly recommended John to succéed 
him in the nranagement of thé school. He soon, however, 
returned home, and temained with Mr. Meikle for some time, 
occasionally employing himself in the drawing and construction 
of machinery. About this period he undertook the repairs of g 
corn mill situate-in:- his native village, and on its completion. went 
to Edisburgh. He was ther about 17 years of age, full ef 
ardour, and anxious to improve himself, without, however, n 
lecting the honourable employment of those talents he had 
already so well cultivated. Accordingly we find him in the 
summer of 1778 busily employed in the erection ofa flour mil in 
the county of Angus, and this was followed in.the succeedin 
ear by the completion of another at Kirkaldy; and a thi 

or Mr. Atchison, of Drummore, the intermediate time being 
spent at the college at Edinburgh. | a 

The Bde fortune, or rather the indefatigable industry, . of 
young Rennie, soon surmounted all the difficulties that apposed 
the completion of his collegiate studies, and he: was’ shoptly 
noticed by Professor, Robison as a young man of extraordinary 

nius and application, and by him recommended to Mégets 
Boulton and Watt as a fit person to be’ employed in:the eqnat ace 
tion of mill-work. as Ine. 
About the same period, Messrs. Boulton ‘and Wait began to 
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apply the: steara-engihe to a variety of purposes unconnected 
with ‘the raising of cdals. and water (its original object), and 
selected Mr. Rénaie ‘as a fit person to superintend the perform- 
ance. of the Albion Mills, which was then just completed. His 
salary, though fully dqual to his wants, was at first but smal 
and this afforded an additional stimulus to exertion ; so that a¢ 
the completion of’ the Albidn Mills He was engaged’to supérin- 
tend the eregtion of some extensive machinery at Mesers. Waits 


bread’s brewhouse, and an opening was thus presented for him ' 


* 


+o. commence business. on his-own account. ‘ 

About this time, Mr. Smeaton, the celebrated engineer, died, 
and left a chasm in that department of science; and a more 
favourable combination of circumstances for Mr. Rennie’s. esta- 
blishment: could not have presented itself. A-new power fés 
moving -inachines had just then been invented, and Mr. Remie 
was protected b y, and connected with, the inventor and patenteci 
From the year i494 to the day of his death, Mr. Rennie was at 
the ltead of the list of civil engineers, and-became connected 
with every undertaking of'magnitude. Among his first. essays 
may be enumerated Crinan Canal, in Scotland, and the Lancaster 
Canal, the former remarkable for the numerous practieal diffigule 
ties which oceurred throughout the whole of the execution ; the 
latter, forthe aqueduct over the river Lime, one of the largest of 
its _kind.in Europe. , To enter into, a detailed aecourit of his 
numerous works would be endless: they are ‘before ‘the public, 


‘who are capable of appreciating their merits ; suffice ‘it to say, 


that he executed with success, the Kennet and Avon, Buchan, 
and Aberdeen Canals, the Harbours of Frasersburgh, ‘Queen’s 
Rerry, Berwick, Howth, Holyhead, Dunkeary, &c.; the London, 


East India, Hull, Leith, Liverpool, and Dublin Docks; the 


‘Breakwater, Plymouth; the Royal Dockyards of Sheeruéss, 
Pembroke;-the Bridges of Kelso, Musselburgh, Newton Stewart, 
Waterloo, and Southwark, besides‘an infinity of others... He 
‘was among the first who perfected the Diving Bell, and rendered 
it.elitirely, subservient to the purposes of building under water. 
"He was Fellow of the Royal Nocieties of London and Edin- 
burgh, the Antiquarian Society, the Geological Society, the 
Royal Irish Academy, and the Royal Sogiety of Munich, besides 
Belonging to various other minor ‘institutions for the promotion 
of scientific. knowledge. In.the execution of the'public works 
whith he superintended, there were spent more than thirty. mil 
ons ‘sterlin re me 


S Phe list. that we have now furnished forms but'a small portion 


‘of the. works. which have “einahated from the designs of this 

Aibtinguished engineer ; indeed his industry is alniost without 

3 and on going'to France for & short time in 1816, he is 

aid: to have.stated, thut it.was the first relaxation he Had taken 

for‘ early 30 :years. His habits of usiniess were very: éarly;.poud 
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M. Dupin then alludes to the East India and London Docks, 
- and the completion ofthe West India Docks, and observes : 
“At the very moment pe was snatched from us by death, he 
was busied in finishing a new consttuétion equally i ogponted y 
itsrapghitectyre and its mechanism. Vast roofs, AURES 
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‘hut, éhey.ere often aleonapidly inclined, or gently. undulated,.end, 

rally . speaking, ‘in, a position unconiesmable to. the solder 
Formations, upon ; which. they repose ; appearing sometimes, also 
in the form of isolated caps or snbeonical hulls. -dn other die- 
tricts, ‘the relations.are similar. Thus.in the sract, between the 
forest of Thuringia and.the Rhon, M. Heim desczibes the'shell 
himestone as being there generally honzontal, to. the. top of 
the haghest: hills ; but in some parts, the strate: are vanously 
inflected, and elavated even in, the vertical position. . The mean 
height of the shell limestone in the forest.of Thuzingia is. esti- 
wmated:at 1000-feet, butm the Geba mountain, Atreaches to +300 
fort. 

Wear the eurface, ‘the strate of shell limestone vary between 
‘half an inch and four inches in thickness; butiata greater depth, 
they acquise a thickness of six or eight feet.. They ara feequentl 
na mbsthy opens state, being traversed by fispures, .neazly vertical, 

tly open, and sometimes: several feet. in width. |. . 

mathe shell limestone is upom. the. -whole distinguished by. its 
homogeneous character, its.grey, yellow, and white calauss, aad 
bythe abundant remains of organised bodies which. it contains, 
mostly assembled in families. With the exception of a few 
layers of sandstone, hornstone, or aint, it is in.a great meaqure 
freetrom silicdaus matters... . . tt DN Pong ag ete 

dite: aeat: nemarkable ‘varieties arise. fram. QR, intermixture. of 
sithex, weluinine, calcareous spar, and :onide.of iron, or accordingly 
ee it comtains; or is Alestitnte of, petrifactions. Same. of. 
waneties: pass. into sandstone, and othersintommarl, 1. |... 

. I Menefeld,.and the adjoining pants of Thuringia and Anhalt, 
the. pune kmestoricis commonly -yellowish-grey,. sab ela Yau 
onyclowmish+white ;. mere ravely smoke or. bluish-grey ; .fraceare, 
geaarilly fine splintery, or.even, and flat concheidal, and dull, 
and, more rarely; gramularly foliated in part. It is seldom of a 
dark bluish-grey colour, approaching to black, in which case it 
forms a black stripe in the middle ofa stratum, the caloyr hecem- 

ing lighter and fainter toward the exterior. But some strata ae 
almost -of a-hernatone character.* 

Among. the. principal: varieties of the shell limestone may: be 
noticed the fallowing,: 

a. Mountain-green, or preenish- grey: limestones. of, a. alt 
tender, ‘fine; sahdy conaletence ; - . 

4. Ochreryellaw limestone, tender, feeling o like sandatane 5 ATE 

i higheted graaularyellow. limestones. 50: ba adie 
td: Ochre-yelom, dull, fine sandy limestanay, with lacal BSS4h- 
hiages oficalcareous Apamy.. oot etovedane alboete 

_é. Porous jimestane, resembling tndistone, compounded, of the 






f Pl gest errs OGine ee res ‘al 
"®' The preceding, deacripion tccnde very meh with, te ene’ ashing 
Eaghish lias limestone. oi lated oad AY 
? oy on " oy “it toe Lap aL ved A 





188¥;]. Mer. Wesvck si Bioata Boandtiont 4O> 
Tipinbits' of cellé, the substance of which fe indttly:wallowish- 
grey and foliated; cemented:-by at-ochre-yellow-samdy medtium. .: 
. “She yellow ‘varieties are usually more: clayey, or samby end 
terider; than the grey homopenous'kinds ;' bit some-of them’ pre 
partly of'a mheenesian ‘quality, locally-known by the name of 
mmehédbatz. ~ They ‘all; however, distindtly ‘alternate with ‘each 
éther, in beds of greater or teas thickness. ed 
/'Semetimes the dark~crey compect: argiilaceous limestome.cons 
acts frabments' of compact limestone, of wanious:wizes, tien 
me gairitg a spotted appearance. i 
+ Phe compact ‘shell limestone of the Sectierg, near Gothay is 
partly oolitic ; small compact round and oval grains, of a darle- 
grey’ colour, being tmmersedin a yellowish-prey. base, and form 
and a-stratum two feet thick.® © en Pare 
-iCyhmdtical ‘ehdnnels,; ‘from. one-fourth $0 half aw ;iach in 
dimiietéer, several inches in length, and closed ut both extremi- 
ties, are very cOftom in the shell limestone, particularly in-that 
whith is pure ahd! compact. ''These chawnelsare ‘straight] or 
@hey wind in various directiong, the sides) beisy emooth; and - 
lid‘ cylinders df’. similarform, ‘separating easily witha smooth 
_ a@diface; aré alsocommon. Their onbm.is unkmown.--: 20+. 
| Mie midst dstridts,- one or more bayers. of Mint, hémetane; aya 
compound of the two, may be met with in the ‘shell: Hmestomes 
Seot'they rarely exceed:a few inches in thidknéss, andiave.seldlom 
vbitiduows for any great distance. Sometimes: alse ithdse. sub 
wtatices’ appedr in the form of nodulesi}- |And in Henieberg:are 
found in the stiell litnestone several layers ef yotbow and: brown 
Mheeous limestone, which in some parts pass mtoidistinet yellow 
and ‘brown jasper; and ia others nto siliceous browa wonstgne.- 
.' White calcareous spar, in rather large masses' dnd ituses, and 
dh Gissemitated grains, appears also sometimes’ in the‘shilihave- 
‘wtéme'; and stalactiform and botriform calesintdr is: fowsd ibei- 
-@emtally between the strata. mt lobe aaa, 
Slaty and earthy aphrite have occurred in it near! Pdilabew)am 
Mansfeld, and agaric mineral near Asse, in Woltenbattel, 1) _.. 
Compact and fibrous gypsum, in layers.extending ‘nebrly -to 
‘twi' féet' in thickness, have been found) jt is said, 'in. she‘ shell 
dimestone, near Naumburg.t Potter’s clay: weebrs ih lit tear 
Preybur?, om the Unstratt. tt tbh 
rganic Remains—The pure and ‘marly beds* ofthe shell 
Timestone appear (o-contain a: greater ‘quantity of putiifactions 
than those which are sandy. ‘the réemaine of. bivalveiand uni- 
“tibve‘shrdld ate nambertess ;- sometinies forming w-coheerids of 
shells in layers from a half to one inch thivk wetweel tHe strath:; 
shila others obeurin the dabbtanoe ofthe limestouksnoie dl 5 


_# itic structure appears in, a few instances also in the English lias lingestone. 
sto bard SsS retold ce one tHe ‘saride fotmis it tHe ingtis TURMeMoae 
¢ Gypsum is met: with also in the:shell limestone formation tf Etind, inl preps 
No. 12, 10, and 9, of Mr, Greenough’s Geological Map. 
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is rich in beds of oolite, giving os instances the oolfte near 
Rumigny, at the south-western foot of the Ardennes, and ‘the 
oolite of the Jura.* ‘The first notice of the latter, however, 1s; 
I believe, due to M. de Saussure.} 4 





The general character and distribution of the shell limestone 
formation in England, as consisting of the lias and oolite senes, 
with their accompanying beds of ciay, marl, and wood coal, may 
be learned from Mr. Greenough’s Geological Map, comprehend- 
ing the groups No. 15 up to No. 9 inclusive. And several illas- 
trative facts may be collected from Mr. Webster’s observations 
m Sir H. Englefield’s splendid work on the Isle of Wigtit, &e. 
‘and from Mr. W. Phillips's Compendium of-'the Geology of 
England and Wales. : : 


2. Quader and Planer Sandstein and Kalkstein. 


Third Floetz Sandstone Formation of Werner. 


Ferruginous and Green Sandstone and Limestone Formation. _ 


In my notices of this formation, I shall confine myself chiefly 
to the observations of MM. Hausmann, von Schlotheim, and 
von Raumer. og, 
_.1. According to M. Haussmann, the quadersandstone consti- 
tutes in Lower Saxony a chain of low hills and emuinences, 
which commencing at the north-eastern foot of the Hartz, between 
Quedlinburg and Blankenburg, proceeds in a narth-westerm 
direction as far as into Westphalia. It consists of a uniformly 
fine-grained sandstone, usually of a white colour, composed 
simply of grains of quartz, with a very slight proportion of cement, 
often scarcely pereeptible. The cement is commonly argilla- 
ceous, and frequently .more or less iron-shot, so that the white 
ground is stained with stripes or spots, dfa yellow, red, or brown 
colour ; or the whole substance is thus discoloured. The iron- 
shot cement passes sometimes into argillaceous ironstone ; .and 
the argillaceous cement is casually penetrated with bitursinous 
matter, then assuming a grey or black colour. The connecting 
medium sometimes consists also of clay marl, or calcareous 
marl; and more rarely of quartz, or calcedony. Stringa of 

uartz traverse the sandstone occasionally, forming cells wher 

e substance of the rock is decomposed. It is always stratitied, 
a. steata from half a foot to several ells in thickness; bat, never 
wlaty, like the new red. or variegated sandstone. It.is further 
distinguished from the latter by the following characters: it is 
firmer and more compact, with a.smailer proportion of; cement, 
and 16 less discoloured ; it contains mica much wore sparingly, 


¢ aeons aes 2 the work: of aM. von Bazmen, quoted: -‘abore,: in which she 
author offers sprpe remerky on the aumlegy ofthe vawer focts formetans it Fogland, 
France, Germany, and the Alps: On , 

* Voyages dans les Alpes, sect. 358. yo 
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which, is distabuted though the, mass,qn..smgle scales, and its 
planes, of seperation are uever.covered. with micas it is.free from 
clay galls,.and.frpm. dryay cavities, .accupied by crystals df, qal- 
<careous spar or quartz; and it. contains,seams af coal, which 
‘have hitherto been sought for jn vain in the new red er variegated 


sandstone... wins, we! 
. .Jt.s alga,ta-be observed that when the quadersandstoye and 


the new.red sandstone occur in the vicinity. of each other, the' 


fesmer is always found above the latter, and never alter 
-wiah it.;, generally speaking, however,.the shell limestone 1 
interposed: between. the two. Lo ee 

An Westphalia, preen sandstone appearsnear Unna, Wer, and 
Soest, according. to .M.. Havel; its substance being eomposed.af 
@ medium between marl and sandstone, aud containing. green 

icles. ; . 

In the. .quadersandstone of Lower Saxony, M. Haussmann 
motices the occurrence of three distinct ferruginous, or ironstone 
beds: The lowest iconsitts.of prey or black clay, whith contains 
a stratum 34 feet thick, composed of round masses of indurated 
aronshot clay, which are surrounded with a coating of clay iron- 
stone, ih “dye cempact.or ochry state ; and ‘accompanied with 
Proces of petritied wood and of pitch coal, and: by ammonites, 

elemnites, and other organic remains. __ Mere as 
Phe mtermedtatée bad contains brown ‘compactoley irohstene, 
disposed'in thin concentric lanrmes, or tixed “wit minute sand 
ferd ideales of mica; brown tren ochre ‘dlsv- ocours's the while 
frequently forming layers ‘one above another, and mithe'a 
gate from one and 2 half to seven feet thick, e.'gi at #he Buln 
‘im the Weser district. oe boas 
miest recent, or highest, bed in the formation iw Froth 7 'te 
14 feet thick, consisting of iron-shot soft -clay with prains of 
yaurtz, and bearing lenticularly granular clay ironstotte, accom 
pemed by seales of mica, and a leek green'substanve resembling 
wteatite.. Clay forms both the-roof ‘and floor of this bed. b> 
'-itas'net improbable that the lenticular clay ironstone-of the 
South'of Germany,aud other countries, may belong te: a-formal 
tori ofithe same era. © a 
'*« "Phe seams of coal, which occur inthe quadersandstore of 
flower Suxony, lielower down, and deeper, in the’ series: than ‘hw 
fertermous beds just soticed. ' They vary front 8-to’i2 fiches 
ih thiektvesy, atid tepose'on dlate eluy free ‘from! impressions Of 
vegetables, and which passes into clay mari, sucdeeded by sandy 
_ Masel, bandstone, or timestone. Phe ‘codlbetls consist 6f oddtse 
ebdl, whtivh pesseciiitosluteeoal tte ie 
Pits thin ‘coaly peamslinthe quedetsatidstene ‘near Quediait 
Wiegand Blenkenburg, ‘consist’ of soft 'cley ‘containing “slight 
layers of coal. These are interposed between beds-of slate clay, 
iteci from vegetableympressions, which have sandstqne both Yor 
the'roof-and floor. In the “thie -Ghtick-Ainf are“ thied Beds “af 
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observations from Dr. Daubeny respecting the discovery,,, 
Prof, Stromeyer, of strontian in all the varieties. of that.m} 
with the exception only of the corallaidal. variety called ©. 
ferri.”* For this communication from Dr, Daubeny, of 
us are indebted ; because it was rather generally believed that 
gtrontian only existed in some of the varieties of arragonite , and 
I shall now be thankful to any of your correspondents who. wif 
point out a plain and simple process by which the presange, apd 
ropottion of strontian, as a constituent of arragonite, ayay be 
clearly and accurately determined. The plan I haye, mysgif 
pursued had been considered as satisfactory ; but,there are sexy 
objections to it which will be obvious to chemists ; it was 
that of dissolving the arragonite in dilute ariate ‘acids angi 
sulphuric acid, and trying the sulphate thus. ed, by pati 
acill which is supposed to have no action upon the, suljhese of 
strontian, although it dissolve the sulphate of lime. 1 Fer the 
present, therefore, I will dismiss this part.of the subjegt altoges 
ther, and proceed to a few remarks s upon. other. minerals peshepe 
not less likely to interest your mineralogical .readers.°:'+ 1 3.) + .3 
' I believe that fine rhomboidal crystals of the magnesiagy .cary 
bonate of lime are rather rare. A dealer in minerals, whomsabe 
occasional visits to this University and to Oxford, for.the.sele 
specimens fouad in the mines of.Cumberland,. br legal 
-my. house what he called ‘“‘ cubic carbonate: of juna,’”. 
Alston. Moor. Perceiving that the crystals were: rhosebigg. & 
examined the supplementary angle of a minute Fagen by ing 
Wollaston’s reflecting goniometer, and finding that it | 
73° 45’, exposed this atom, which did not weigh the: thireeslr 
part of a grain, to the.test for exhibiting magnesia, whigh:.the. 
same illustrious, chemist, the inventor of that goniometer, -helr 
himself pointed out ; namely, by dissolving it in muriatic aci@-int 
a; watch glass, precipitating the lime by carbonate of anwmowia, 
and then adding phosphate of soda, and drawing lines -npoptiier 
glass with a glass rod. The process is now. wel knows tia her 
mists. I mention it only because all mineralogists are net amen 
of the extreme subtlety of Dr. Wollaston’s test ;. it is suph theta 
a portion of magnesia, indefinitely small as to its quantit entaher 
ing in a fragment of magnesian limestone almost isibhate i 
naked eyg, may yet be rendered strikingly conspicuous by: thin 
process.; because the binary compound w 
ag it is called,, ‘‘ the: triple salt,” consisting of the phc 
acid united with magnesia and ammonia, appears in-winte streskin 
the glase.in all parte over which the glassed haasueaedtis 
maryopeiny 
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thie was the, case im the present mstaneé;- and-as. the 

to which. I allude measure ‘helf: an ineh in‘thetr-majosdiagusetynmys 
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and may be had.-of all the Alston Moor-dealers, 
will, perhaps, be thought desirable:. Each on 
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pr eeuutthe vhide’ ‘dn nawet to’ my itiq ay Nerd het 
etradtaee HM this ‘reivarksble eminierdly btatred' for fom ti 
Dirdctor ofthe Works, ‘# single’ specimen; eth fife, 
fore with “the sane inclitiation of the plane sii sbi Bae 
ny’ beth torethtt, I'now find great reason: ‘to’ ‘belie Vé'IH! the 
Of orystullited pluinbag ago; ‘and thé Riven siipdsing! 
thoue:to' be’ crystals whic appear upon tie s érld fri my ‘pos- 
‘ seebidn,‘ maybe ‘described as oblique fouit-sided" irist dh 
soon be bases ; the obtuse angle of t e rhorhbic base th eal ufftig 
. fe catalogue retisonint of the minerals foutid: m the “enliaBetatle 
mites would’ form a very interesting addition’ to’ dt’ stock '6f 
mideralogical information. I shall just'notice' a few other’ sdb- 
-stanices'on account of their extraordinary beatity. "Along ther’ 
ave Vatisties of arragonite hard enough to make’ deep fricision 
n'gt 8 , crystals’ of quartz so penetrated ‘by ehforite as to‘ be™ 
feat and of a fine emerald ‘greéh ‘cdlouks‘the’ thost ' 
ficent cabic crystals of breen fluor spar hi ply trans? patent,” 
air bobbles moveable in a liquid WR eH We believed e 
contin t this has' not been ascertaindéd ¥'stalactites of the ' 
white darbonate: of sinc resembling porcelain, ant diffe’ chtnu. 
thedenlers; cubo-odtahedral sulphurets of ided voriteining ari 
mony, arsehic, and silver; “highly ‘diaphanous ‘selphates - of 
hasyteay the variety of : :pearl’ spar called satin spar; primitive - 
capstaleot ‘lime spar, :winch do not contain indpmesia ¢ ‘tigether - 
: ussociations of erystullized quartz, : ‘Anette jan” 
varbonate of limne,* in havoc paety of colour and form. | 
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Qbservations.on Mr. Herapath’s Theory. 
(To the Editor of the Aunals of Philosophy.) 
. SIR, : ae Oebthe, 124. 
Hz who has published a.theory ov int in phildscphy 
“will consider its neglect as the oratest ent A ‘cand ‘eran 
nation of its correctness will tend more to excite attention te ¥, 
than almost any degree of praise which can be given. If, then, 
rt be founded in truth, examination and attention are all--#& 
author can desire ; but ifin error, its exposure is all he eught tb 
: expect. Mr. Herapath will, therefore, have no right to complain 
of the following observations upon the theory which he hes pub- 
| fished «é On the Causes, Laws, and principal Phenomena, df 
eat, &e. er 
In the October number of the Annals of Philosophy, Mt. Hi 
‘rapath has answered two letters addressed to him upon’ ‘the 
“subject; by extracts from other letters received by him f¥ ‘some 
distinguished chemists, in-which, while they politely pasige thie 
“mgenuitty of the theory, they express their. want of satisfac 
“as to its ‘trath.- I confess | do not see how this can *bé- ds 
“answer to, or how indeed it ean have any other effect thal 4f 
of justifymg, the doubts of those who have offered partiedtir 
‘objections to the theory ; for surely it-is prohable, that if det 
been conclusive, such able men as ‘Sir-H. Davy and Mz. Gilbert 
would have perceived its correctness. DT er toed 
- Mr. H. has then added that he considers those’ extriéts wilt 
‘he'a sufficient justification to him in not replyin * te every die 
‘avho chooses to publish his undemonstrated opinions ” 69 the 
subject. Ofeourse it cannot be expected thathe should dnsi¥fér 
all objections to his theory; many of them will very probity 
‘deserve. no notice. The only observation, therefore, that: 
ghould make in relation to this determination is on the dit 
tion which he has made as to the objections being undentonsthitted. 
if he mean that he does not consider himself bound fo Very 
any objections that are not mathematical demonatittions, * 
apprehend he has determined to negleet those objeofiogs WHith 
he ought to fear as the most formidable. - - “aa 
That this was, however, the intention of Mr. Herapath +i 
‘seem probable from the following sentence: “ To avoitl méti- 
physical difficulties, the principles might be passed- over byte 
admission of a simple axiom in philosophy ; nameh eral’ hey 
impossible by correct reasoning from false principles td bri kp-Oet 
“true conclusions; and hence the attempts at refutatio# wey Be 
confined to the mathematics and the resilts.’*—<( Aitesiaps 3 - 
‘p- '307.) * Ht'certamly is difficult to deduce from'tiié atiétt‘any 
meaning which can be supported ‘by argument, In innumerable 
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ing] Gbetivutsans. qn Mr. Merapath's Theary: 419 . 
instemess (if the words are taken in.thoir neual-eense), true cons 
eluesions miay be brought out from false principles by comect — 
veasoning. If, for instance, :¢he Greene on enc side. ehould 
exactly compensate each other, the result will be correct thou 
the foundation be etronéous: - Frequéndly leo Ghere are several 
ways ‘by whith a fapt may be accounted for by caxrect reason- 
ings, yet ali those ways cannot be the true mode of accounting 
for .it.. The argument in relation to the nature of muriatic aci 
jaa pliking ingtpuce, . The principles, tharefore, on which the 
sehing is founded in those cases .in which the proper mode 
of explaining the facts:is-nat adapted, ave incomect, though the 
Reet be itecdf tawe.. Indeed it might be said to hase become 
ainapgt @ proverb, that the conclusion may be true though thd 
foundation of the argament is false. : eg 
., Butéo. peta, -L-apprehend that ene of the first .abjections to 
the. theory which. will-offes itself 40 the mind of.an inductixe 
‘philopepher, is its asayming.to be so entirely founded on mathe- 
matical demonstration. most important question proposed 
is, whether heat.is apeculias motion.of the pastielas af bodies. 
. Now.it.is in the -natuie.of. things impossible to demanatrate. this 
10.be,; tea Sgct merely. by mathematics. Even if it should he 
-proxgi, shat. if the fant be first assumed, she phenamaga of beat 
duilt, be. governed -by cestain Jawa, and that theneJawa are the 
same with thoge which expenment prove aptpally to exist, and 
this -be shoma .to be the case universally, 9,. strong. argument 
, would cenainiy be zaisod:that.the phanamena of heat arein. fagt 
produced by this peculiar kind of motion ; bat.if any one showd 
_ thavefiee ameume-that he has mathematically. demonstrated that 
heat and the peculiar motion aye the egwe, the ascumption will 
‘be-beth-iflogjcal aad inegrsect. One thing. je, however, . qbac 
Totely macessary even to. raise an argument inita favours é 
that the laws discovered by the mathematical reasoning and. by 
eepereaent, should be indentical in ali cases;--a circumstance | 
. which it unust be. always most difficult to prove. Ip this partic 
gulag.case, I will examine whether it is not aufiiciently easy to 
proveithe contrary. re og 
_., Experiment has clearly shown that caloric, .or the immediate 
pause of heat, whatever a may be called, ogpactibe ad, 
However, under partacular cizcumstances, it may -become fore 
Jameamperceptble, it can be again daveloped, and.so be shown 
to have continued its existence ; ¥, therefpre, -heat and motion 
sbe adentical, motion cannot be destroyed. This, I apprehend, 
fhe .empenience of every day, in addition to mathematical angu- 
qnent, tells usis untowe. We all day see motion generated 
and destroyed. Wor. can this objecgion-be angwered by 2 gyp- 
posed difference in the nature of the motion, as we cannot even 
soncewe of any difference in motions, exvept thet. which is made 
by their quantity and direction... 


vy Again; heat is commusionted from one object to another at 
eicgec goes § cee lg REQ - on oy 
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theory.’ But still, grant the fluid to exist ; for when once th 





relation to bodies distant from each other. But a poqwer of 
peceiving and communicating temperature maust mast evideritly 
be ceptible, to experiment; and we have, therefore, ‘a fluid 
avith evidently. perceptible qualities, which is utterly ‘incapable, 
either.by its qualities, or in any other way, of being pergeived. | 

> But again, Mr. H..assymes as one of the ‘bases of his theory 
(of. course ,withont any proof), “that what, we call heat, atise 

#rom.an.intestine.motion of the atoms, or particles, arid is 


of different hodies. will be different at the same temperati 
Now if a body, A, be placed in contact with another’ bod 





hard, baying the properties, of elastic bodies which Mr, HJ as 
-@ttribuite ‘them, “or. be bard with the meanianehs 
aacribed ta‘hard bowes, still ifone atom a, of the body A; haviiig 
4. greater. velocity than the atom 4,. of the body B; overtake't e 
slower atom, the atom a will lose same of its velocity, Which: will 
be communicated to the atom 4, and thence among the’ 

ae ao 
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TOL —-_Obstrvatibiis on ‘Mr: Merapaths Fheory. apt 
‘atomé of the bédy B.* The comninication of motion from thé 
atoms of Ato the atoms of B will not’be compensated ;' for the 
atoms of B having less velocity than the atoms of A-will névét 
‘Overtake them. The motion of the atoms of the whole bddy 
‘B, therefore, will be increased ; so that ifone body A have atoms 
Of a less magnitudé than the atoms of'a body B with which it ia 
jn contact, but with a velocity inversely greater; thatis, accord: 
jng to Mr. H. the bodies A and B being of the same temperature, 
the nomientum of the atoms; that is, the temperature of thé 
body B shall continually increase. But this we know fs cont 
trary to the real fact; therefore the temperature of bodies is ndt 


. 
q 


_ “tlie same as the momentum of their atoms moving among each 
. ‘ 2 


other with different velocities. 

_I could hardly claim room in your pages to trace out all the 
contradictions to known facts ‘which will be the necessary result 
-of Mr. Herapath’s theory: it will be probably more obedient té 
his wish that I should examine the mathematical demonstration. 
’” Almost the whole of this theory is founded upon Prop: 2 and 
‘its corollaries (Annals of Philosophy, April, p.284.) The propo» 
‘sition is, “ Ifa hard’spherical ody impinge perpendicularly on 
a, hard fixed plane, ‘the body. will, after the stroke, remam at 


-'yest.” ' This will not be disputed. ‘Mr. H. states in support of 


ao ccifat action and reaction are equal.” ' ig The force,’ thetel 
fore, with which the Dall ix acted’on by'the plane ‘at the’ tint Of 
‘the contact in & direction opposite to its motton is just equal’ ith 
amomenituia ; corisequently thé motion and action destroy’ one 
another, and the ball, ‘having no other tendency, cohtinues at 
est.” ‘This teasoning is I a mit indisputable, and ‘being so, 
lows that whenever ‘a hard spherical body shall'bé acted’Gn 
by a force “ in‘ a direction opposite to its motion” ‘just equill 
to its momentum,” that force and ‘momentum “ destroy’ eath 
aa er. - SS oe _— —— aan ” 7 t 
. , Let A be a hard ball having a given momentum; now bodes 
‘act with a force equal to their momentum, and so it is assumed 
_of the ball in. the foregoing proposition. Butif there be dnofifér 
‘hody B similar, and having similar velocity'to the body A, the 
Momentum of B' shali be equal to the momentum of A’; and, 
“consequently, the foree with which B acts shiall bé equal to the 
: momentuni of A. If, therefore, B moving th an opposite diree- 
_tidn to A meet A, rt will act upon it “ with a force in‘a difestioh 
_Oppesite fo its motion just equal to its momentam,” ahd conse- 
quently the momentum of A-and the ‘action of B, “being equal 
“and ‘opposite, destroyed each other.” This would seem to Be 
“necessarily déducible ‘ftom Mr. Herapath’s own proposition and 
_Teasoning. But'no, says Mr. H. “ If two hard and equal balls 
~comie: in cohtact with equal and Opposite momenta, they will 
"-séparate with thé same velocity with which they-met:": Let vs 
examine thereasoning. ‘ Suppose a hard plane, or other body, 
-be held against a fixed Nard’body, and'in this way receive the 
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ulee of the ball; then because that part: of the intennediaty 
dy ‘which is against the fixture is not urged any wey by: that 
fixture, the force with which the ball comey in contget with: thé 
other side is the force with which the sides of thig intermediate 
body are driven together; but thie force is the momentom of 
the ball; therefore, that momentum iq the force of constipation 
in this case.” : : ' 
_ But Mr. H. has just before stated, that the plane “tre-acts 
ppon the ball at the instant of contact” ‘ ina direction opposite 
to its motion,” with a force “ just equal to its momentos ;¥ 
and consequently the intermediate body would be acted on upom 
One side by the momentum of the ball, and on the other by the 
reaction of the plane, which he hag stated to be, and which ia ia 
fact, equal to the momentum, ‘The force of constipation must 
rlecessarily, therefore, be the sum of the forces of the’ momentury 
of the ball, and the reaction of the plane. | cree 
_ Mr. H. proceeds: “ But if we now fix the intermediate body, 
and instead of the fixed body on one side of it, imagine another 
equal ball to come in contact with it at the same time as the 
former, and with an equal momentum, then the force with which 
each surfgee of this mtermediata' body is urged: towards its 
centre, is equal to the momentum of each of the balls ; ‘and, 
therefore, the force with which the two surfaces ate unged tegié- 
ther ig equal to the stim of these momenta, or to twipe one of 
them ; but this forte is manifestly the force with which thé two 
balls would have come in contact if there had been no itermie- 
diate body ; therefore, that force is the double of the forpe with 
which either body wonld have strack a fixed plane.” “No @oubt 
it ig 80, and algo doubié the foree with which either cue ball 
strikes the other. And as “ action and re-action are equal, dad 
¢ontrary,” the plane resists the-stroke with a foree *<‘just dail 
to its momentum,” and the one body resists the othe# With:g 
forep just equal to its momentum, §o, if one ball, Aj, bé ‘fixed, 
‘and an intermediate body of such a mature as that it shal 116 Be 
“mecesanry for its’ vis inertia to be noticed, be placed Hi GoRtaet 
with it, # another body, B, with any given momentam, bottiéddn 
contact with the intermediate body, the'two surfaces of thé jnter- 
Ifediate body will be urged towards its centte with ‘a ‘fie 
exactly as great as if each side had been struck with-a thomeh- 
fom equal fo that of B. This, besides its peng an actual faet, 
as Mr. Herapath may at any time prove by experiment, ReWEs- 
earily follows ftom the axicur which he himaselt | hast sndaiodled, 
that action and re-action are equal; for if that’ axiota be thik, 
the re-action of the fixed ball must be exactly equat to' the setiGn 
of the ball m motion; and that it. i# so, is also proved ‘by the 
fact that the ball requires to be fixed with strength safficient to 
- afford soch a resistance, otherwise it' would be drivdit ‘dws 
" Mr. Herapath, “however, from the reasoning: in’ the ‘foregottig 
extract, immediately concludes: “ Heace if two hard ‘atedqual 
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halle seme. in. comtagt, with; equal. and opposite momenta, ; 
Wilk separate Alter the. nite with the same velogity ee 
Shey: met. For since the intensity af the stroke is, the force p 
achich each of the bullsas.acted au ina dixection opposite to, that,in 
‘phigh i£ qamg.at the time of the coniqct ;.and. since that jntensity 
fen by the procediag;cor, equal to twice the mamentum of ejther 
ball, each ball at the time of the contact might be conceived tq 
Aye acted an by two opposite forces, ong its momentam,. umpeling 
Attowards the,other ball; and the other, the force of the contact 
‘equea to twice its momentum impelling it in an opposite direc- 
San; The difference between these two forces, therefore, or.the 
-yalue. of one momentum is the force with which each ball 
aptraces its path ; and, consequently, the velocity af the separa- 
tion, of tha balla is equal to the velocity of theiy approach.” 
How Mr.,H. proves, “ that the intensity: of the stroke is the 
force with which each of the, balls is acted an in @ direction oppo- 
gte.to that. in which a cqme at the time of the contact,” I am at 
‘A,loss_ to discover ; there certainly is nothing suggested in the 
_papes under.obseryation even pretending to, he an argument to 
that. efiect., The intensity of the force is “ equal to.the sum of 
‘she momenta,” “with which both balls pome in. contact,” half 
of, which. js imone direction, and half jn the opposite; ép that the 
‘aatonpity, of the forpe of contact aagovling to his: own, previous 
t 







;weasoning, is exactly danble.to.that of each ball in the direction 
ia.which. it came at the time of coufact.; consequently, ‘if each 
hall.at the time ofthe contact be conceiyed to be acted on hy 

two opposite forces, one its momentum impelling it towards the 

-ether ball, and the ether the force” at the time “of the contact 

_impelling it ip an opposite direction,” which will.be half the. suna 
of the momenta; that is, exactly equal to the momentum of one 

ball, each ball will remain at.rest, instead. of separating in, oppa- 

_sitedirestions., | ge ca et 

> hus if a man. gush with all his strength against a wall, sa 

_ with.9, force as 10, action and re-action being equal, thi wall 

“gepiste with a force as 10, exactly in.a similar manner to. the fixs 

, plane in Mr. H.'s proposition. . If, instead of.the wall, theye be 
an opposing active force, another person, for instance, pushing 

against the first with an exactly equal force, the effect to the 
first will be just the sam} as the wall, and neither person will be 

_uble to move the other, But by Mr. Herapath’s reasoning each 
person would be acted on in a direction opposite to that towards 
‘which he,pushed, by a force equal to twice the force of either 

_one; that is, with a force as 20, and consequently both must be 

pushed backwards,; a conclusion notoriously, ¢ontrary. fo. fact. 

. And yet this is the reasoning by, which. are to. be overturned,, jn 
one short.page, the doctrines of Newton, Maclaurin, Hujton, 

_ Rilayfair, end innumerable other mathematicians, jn relatiog to. 

tie callision of hard bodies; the. first principles of which too,are 

-; panepnly as,possible self evident. i aay 
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%L hardby think itis: necessary to exammme farther the, mathelia- 

_ theabdedionstrdtions:of tho:theory, it being so ‘entinel: foutnidd, 
Wok the Propdsition mid cvurolldnes which have been shewubject 
of the preceding observatidns..' The-next propbsitiod; ‘however; 

- may, persps, afford a few rematks...'.6- 2 Sour er ttf 

* cdf a haved ball strike another hard ‘ball ‘at rest im the line WE 
their centres of: ptavity, an exchange’ bf stute-will take places 
ttle foraier' will remain as rest after the utroks, ‘andthe latter wil 
paoued inthe’ wame'direction in’ which’ the first- was: ¥ 
snd‘ with the. same mbmientdm.” ¢Arnalsof Phikeophyfor Ap 
P1287; Prop-3,) mf te boogie: brea owas ava 
-dFhe' fdllowing is-the: rasoning id support of this propositions 
féjdcting that part of it which is coflaterad-to the .argatitent, ‘and 
using words instead of algébrait signe,iwhtich pier difficul ieets 

rsons‘unaccusomed'tothem. “<ifow¢g sdppose’A.(the movi 
ody), 80 sail as to have-a'ratio to (ht quieboantbody), 
than any assignable ratio, the ratio of -the motion of A dftdr-tie 
. Stroke to the metion of A before the strokeiwill also-be tess than 
why ‘assignable ratio... Therefore the motion: of 4 aftenthuetroke 
will be uttasgipnably snmalts: typeet iy, the Awill: remain atrest 
‘And decause' the thotiod ofA :qfter the: stroke: is: indsfmitely 
sttiall bomipared'to the: motion. of A: befors'the strdke,' the inte. 
sity of the! impulse! will likewise be equal tothe momentum of 
moving’ body “A befote:the stroke. . But simce the -intensitp of 
the impulse isthe force woting“ upon ‘the ‘quibscent body:at-the 
Rime: of the impulse, itis dso equal te ‘the motion adquired:b: 
this Sod fu Therefore if:a hard: ball; 80.7" Sa ctype ted ne 
ef Abd. this: is doweomatiesbdémonstration §-Thid of ocuewe jlastd- 

— -fiesiMa! Hempath in thet dig tified: condescension! with which ®> 
pravefaliy! brid decoroushy:corsiders that former mathembtidinas, 
and Sir Taadt ‘Newtols antong the nudiber, have been. mistaken, 
“tot’se much from absolute meapacity. as from want of'attentipn; 
-and'to‘saggest that had they magined the consequences: deda- 
Wible: from the coltision of. hard‘bodies, they would Have serutf- 
weed iC with preateteare.”. It is wonderful how important is tee 
Coley uenes Tromso: sizaple an assertion; because ‘the motich 
PW tvladadsignably ema) therefore it-has:no motion. at wily” 
-thit'in; ‘bocauve’a thing is unassignably sniall, it does not exist. 
‘Bedatful veaxpniog?Conclosive arpument! Invinable demvn- 
Sbenition {sia sind tod an finitely: greater force from its wholly telat- 

ing to%ingd {atoms and'ther motions) which are.alt unasgign- 
ThHly Snail; ‘and, therefore, aocording to: Mr. Herapath, which do 
mast Bitisti se peo POS ub te oF PT * Lf vredis 
A gate wecause if A ‘bq anussiguably. small, its méticn-afeer 
std dtrokéeis ‘umassignably ‘emall, :that is, it: has: nd‘ motion ; 
Teh@réfote; “if a hard--bull” (Having any magnitede- wh: ) 
bs-wteie' attother hard buil iw the line of their-ceritres of gravity;” 
-Hebotion after the strokeiwodld be:wnassigmably.snrall; thats, 

it would have no motion. What can be more’anansweraiste 2:1: 


1821} Obeervatioas.on Mn, Herapath’s Theory: 426. 
‘Phere is, Romever; one advantege ia thie mode of rebsoning 
Which. of ¢ourae I aught not.omit to mention. It is wel} known 
that tiny -dne .who-priblishes a theory is frequently attacked on: 
Oppesite sides. For instance, while | am endeavouring te show 
that this proposition is not founded in truth, another person may. 
attempt to prove that if it were, the consequentes Would be suc 
‘ as datectly.to, contradict.the supposition that beat is motion; fox 
Wimay:bs said, that.if it be true, “ that when one hard body 
¢tmkes anther in the line of the centiea of gravity, an-exchange 
ef -gtate will take, place.” then if a body the particles of which 
ave any degree of momentum (that is, a heated body), were 
brought into contact with.a body, the particles of which hadino 
notion (that is, ab absolutely cold body), an exchange of stata 
would take. place; but the effect, which would be absolute ia 
he extreme, would be proportionate in the mean. Ifone body; 
etefore, were brought into contact with anothet whose partis 
eles had individually a less degree of momentum, 2 change of 
state would také. place in proportion to the difference in: the 
somientam of their particles ;'that is, if'one body were brought 
in contact with another body. having @ less temperaturd, ‘an 
exchange of state would take place. This, however, is-contrary 
te, the fact y the:surplus temperature -would actually be-divided 
by ‘them:. But here a distinguished excellence: of Mr. H.'s 
‘weasoning cores into ‘use ; for in order ta: mest this opposite 
atpament, it‘is only to change the terms, arid the same redsom- 
ig may ‘be made to prove exactly the contrary to what it proved 
efore ; like the newly-inveiited. steam-vessela, which can sav 
backwards or. forwatds with equal ease. Thus let the body, B 
{the qhiedcent body), be supposed. to have: a: ratio to A (the mer 
Jing‘ body), lesa than any assignable ratio.instead of the‘ reverse, 
.and, mutatis mutandis, the argument will stand thes’: *-If we 
suppose B so small as to have a ratio to A less than eny assig 
able ratio, the ratio of the loss of the motion of A by the stroke, 
~-to-the motion of A before the stroke, will also be less. than any 
calssiguable ratio; the difference in the motion of A, therefore, 
chefore end after the stroke, will be unassignably small ; that. is, 
‘thiéy will be just the same!’ It-will be easily seen that the whole 
wigament may thus be reversed, so that, in'a manner-most feli- _ 
-gitoné, the same course of reasoning which proved that .an 
.sichahge of state between the balls will take place, may be made 
- 69 prove that such an exchange of state will not take plece. . 
OL Bat the proposition ‘is in itself worthy of bemg repeated. “If 
a hard ball,”’ or example, one foot in diameter) “ strike another 
yard:ball,” (of the magmitude of a pin’s head,) “ at reat in the 
_line.of their centres of gravity, an exchange of state will take 
(place, the.former,” (the large ball,) “ will remain: at rest after 
‘ths etroke, and the latter;” (the pin’s head ball,) “ will proceed 
an: the same direction in. which the first was. meying, and with 
the aaime momentem.” => 55-720 ke ta eee 


426 Qhsereations on Mr.’ Hyrapath’s Theory. , Deas 
‘What can be more self evident? It-really seems a pity that 
Mc. Herapath should have expended so much time in demonstrat- 
ing by the mathematics thdt which isin itself as self-evident as 
that two and two make five. I only wonder how the cannon 
balls with theif hatd particles can get on, when they Strilié the 
hard particles of the atmospheré in the lines of their centres of 
vity. : oe Pee an GE 
ed to draw, these, observations to a close. Mr. Herapath haa 
, ended, I do not doubt, a degree of lahour and in oy in the 
ormation of his theory, which, well directed, wotlé Hive Gone 
‘him great honour ; and in giving any thing’ like piusibility ve 
‘arguments founded on such propositions, he has exhibited’ ay 
‘Considerable intelligence and ingenuity. But He Hua Ai “thet 
quite mistaken the road to philosophical science, Heé wise von. 
tent himself to travel along the beateh p h df’ the inattive 
philosophy ; it is the only course by which he will make ally 
progress ui airiying. at truth in. natural phyosophy..; Les, bim 
either ascertain new facts hy experiment and .obseryationy or 
reason from facts already. known to new. aad more general ws 
and principles ; apd. fromthe patience and intelligence he, has 
already exhibited, there is no doubt but he, will bath, benefit 
seienck, and: acquire reputation for pimself, But, if he take 
another course, and first supposes facts the exiatence of which 
he cannot prove, and then endeavours, te build. upon those, mere 
ents of the imagination, a grand system.of natere,, he will 
assuredly ultimately find the. foundation giye way poder him, 
and gathdr frouz it, only mortification and regret. Thug sien 
discoveries! never, have been, and. if we can Judge. om _expe- 
‘yreiee, nener will be, .so made. The Royal Sogiety was opgi- 
nally founded after Lord Bacon's idea, to oppose such a method 
of reasoning, apd. establishes one, more consistent wit sound 
philosophy. Mr. Herapath, therefore, ought not to won er, that 
that Society should at, first have rejecte his paper. Qn, the 
, the scientific world should rather be s rised, that they ° 
uitimately admitted into their Transactions ‘a theory, “founded 
only on gratuitous assumptions, and on supposed lawg. of, colli- 
aio of bodies, as.contrary to truth, as they are to those princi- 
ples which have been admitted as incontrovertible by the ablest 
mathematicians inallages.. a . 
I remain, Sir, yours,&e. =, |. §; 


‘ 
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Sarit at ee ‘Poot . oy, 
 Aaricum ¥,. ote os . ee 
(as te Drigi ofa the Nome of Calomel, By Me Ww. kk. Wiatios. 
(To the Editor of the Armals of Philosophy. °°! 
Bt, -' Manéherter, Bepl, 16, rede. 
tw the Annals of Philosophy for October aiid December last, 
size inserted some observations and queties relative ‘to'the oti 


pf. the name of calomel, and the manner in which tHe '‘metetstial 
preparation, usually known by that appellation, Becanie: ‘sb 


pel With a ¥ . 
ith a yiew to the elucidation of this subject, I Have éonlted 
the following authors: . 


* Jown. Baptist. Mintent, Mediciria Univers; peb. 1687. be - 


' Hierodimt Mercurialid Opera, died ‘1606. age 
' Joannis Regodei' Pt bensetornm: lS. Me POE ser pepteay 
*"Barthol! Perdileis niveree Med int; dod. ADK ova » tts 
' -Sennerti ry, did Mel ajetineg : sein 
* Theodori' May dane Penxtow én ‘Moras, 
Byhtagun, divd 788 B. TE ay Saye vait UN 
ne usdém Turgitéti ‘Oper has PTB GPO Cf Teas histey cape 
ve verit Observationes, died: Y666: bee Par ty oad, Jat 
“Raat Rrverii Praxis’ Mediéa. 7 PT fe pate Vien tse 
elferi Pharmiacop. August. Reforthata, pels 166d. 


qoarl. Ba ist. Sitoti, Misecd: Med. Curios. feces ante 


poo. } Jo. Fortis: Consult: et Respons. worse: Qsakeor, 
Pe ne SS | 
De Bice Zodinens Medico-Gullicus, 1680: Lops pay 
- Lexicon Medieum Castellanum; pab: | ido tg ven grit 
_ Boneti: Index Medico-Practic.: pr. 1683 Te MS Ne ggtyed 
% Niehob. de Chesneau Observationes, ub. 16830. fh py ag 
. Jo. Hartuvanni Oper. Omn. Med. Ohyt » Polos 4684 iy 
' Freind de Pangani us, pub. PAID: oF es ane 
Boerhaave de Medicamentordm Viribus, pub: 1728... Me rnested 


. ‘Efusdem Boerhaavij Materie. Mediea, puby 170Q50 6 ein 
Quincy’s Complete Dispensatory, pads W920. - ci. toes 
Phermacoperia, pub. 1720. - 

Clarkii Hist. Lumbricorum, pub. 1725. | 
Hoffmanni Clavis Pharmacop. Schroeder, pub. 1742. 
Pharmacop. Edinburgensis, pub. 1744. 
James’s Medical Dictionary, pub. 1745. 
Lewis’s Expemmental Hist. of the Mat. Med. pub. 1768. 
Alston’s Lectures ou the Mat. Med. pub. 1790. 


Of these, Montanus, Mercurialis, Renodeus, and Perdutcis, do 
not mention any other preparation of mercnry than the angaen- 


4028 re tr: Whation o on the * os EC. 


wor. nae and. the sublimatum ; Sennert i ig- the first 
oan day a “jts method.of | preparatic Bi: 





tlie: Srat eminence, a dP hysician to the. Kine of Frage 
am 1616: was invited to ngland .by the Bnitish ie 


James I, and Char es, and djed yery rich, and with at oh tebe 


ym 
Moshis Internis Syntagma, and the O Medica, t 
‘were se Browne fe td death, the ech 16 um and te hich 


been able’ to, trace any mention seat calomel i. whom not ee 
pew prepaxation, but m8 as 4a. name of his own .chapsing, 
expressive. of: the qualities .of the mercurins dulcis of Sennert.: i te 
‘As Tarquet was a physician in most extepsive practice 
excellent and experimental chemist,’ and a man of ¢ high rank 
ther service: of the King, and every where. -enjoying.t rank 
ulanity,.it 16 DOF improbable; that.to him willaitach, 
af any emit, of adopting the curions designation in apestion.. | 
the.end.of hie last work is given an ample. Pharmacopeia,, incl 
.8.:large pumber of chemical preparations..of different. kj 
of his own invention, among ‘whic cand the mercurius niger, 
ttheiio ph mingrals, apd the clyssus. mercuru, very. similar. to;the 
avernntius; dulcis, except that it was only three times. sublimed, 
anal afterwards. wall washed. in cinnamon or rose water... 
form of. _pteparation had its name from the Greek sto, to 
Ju: the course of his works, Sir Theodere makes we_.of. ‘be 
‘terms: pulvie oalomelas, 9. calomelanicus, mercurins . 
atiows, calomélanicus sublimatus dulcis, and.cdlomelanicus — 
pospemt, indifferently, by all which he means t to express.hi 
as speaking of the aubmurias erereye At 9. 20, hh. Z, . 
~writes, as if feeljng-his way: in use of a new formula, {¢ 
_Brochant sumpesit mercur. calomelanic, et. Guttp, a Das naudenm 
devém passus est citra vomitum, edges duedecies, et 
aid: some: time after -we -have.the doses,, sccomparied by, & 
sebaervation, {mihi note -et mikeysima. experientia ig 
comphobstal mereari ‘preperatignes. aunt, aguila ru e 
ceblbinelas; -mnetcurins .. lunaris, -pregipitatum. aba “ 
smhevim est inventum) clyssus matallorum. Horumdopes se 
reqntila .ribra. Adgtur. per 86.8 gr..xij ad-gr. ax.0. thera Se eal 
melanici sublimati dulcis aD) ad 388; mercurij Jyna 
cand ex. vilj,. wulgatis dosis gr.-vj-;. clyss} fuive, merguri unis : Ans i 
lis) 3) ad 388. 











- Orig of he Name_o of Galome, , 
Contem yrary with Turquet were Du Chesne & end D De Rivierd, 
Gh. id porary ith pret ee ‘he meet! with OR 
“after his ieneg Tarquet, therefore,” ‘tells. os, ‘thatithe 
al Quercitins: ‘eonatabit ex'xj- vel ie edéby niinors et: gn. 
. - mers. fe Quere 2” "This, mioreover, wes the-oelebrated 
ymegogus Quereitan “and: the merévrius duldis. mixed with 
mony, by: Mt. Gray ‘in’ hfs Corin uniwation of Dek. 
Sal open v by Riviere, i¥, in Hke taahhey, the.Caloddednads 
Tf ivén tn His Obsttvatishes, ‘nnd dt ithe Praxis) fend 
alkb ‘in ‘the ‘Epistole ‘apud Hifdanom, $f Dorinsivay otic iad by 
Hotiet, andso'called atter'Sir Nheodore.” To proveshab 
Gus!/duleis attd olen? Were bulb andthe bathe: preparéti rion, baw 


fisrt the , ide I a sehtenCE 
S¢ datum ohtue } Rly 20, 36; 1651. rope seesolbet dolien 
ter wht mere. mints sgt viz. ejus gr. ss vel-ad! eundandtiz 
~f com gt. dij." kw! vél' xx merc. duic. éalomelaw/).. Of: eke 
origin of the word various solutions have been offered: t Qaino} 
thinks ‘the’ fnercttius -ddleis' was called’ edloinel-aftér the wublu 
‘niation’ Rad’ beén ff nieritl repeated ; ‘and so- shys tite ‘Londok 
‘Phatmacopeia ” for, 1 Gnitelin’s ‘notion, from’ sey, honey, 
alluded to by Mv. Gray, nip do, 'as in pormel! tiydesinel; pad 
‘oxyrmel, ‘but,’ unforttinately, We have calomeliinicny Lseblimatas 
$) a: ‘yepétition ‘by no means: necessary. POR GE uy a, 
« ‘Dr. James gives nanos, » pore: and ptras, bine fore iteremrtstts 
“bit ‘colour, and: sa at it fortherly’ mein therdanpy qra}l 
Younted ‘with sulphiir . and tedhicéd to. a ‘bled Nabstmaces bat 
How catomel, in the common: Beceptatipn, riedtis the! mberournds 
‘dulcis: six times sublimed.” -- es is-fokowed it Wiis idea 
ithe a ‘Alston, Dr. Hooper, and many others. 077! i27"° 2 to 
application of ‘the mame, as here specified: “ie; 1:thittls, 
te ly controverted by the fatt; before observed; : thatthe 
‘i curtis: tiger, or-ethiops, ' was‘an invention’f Turque ts, fame 
{i not'inentioned until after the use of the word ¢alqntel:hadl 
‘become frequent. “They are also to be found’ iti the Sams pdges 
“ih different prescriptions, ‘ard could not be/one preparitigns 173 
pe is-true, however, that-from the trituration of the 
‘thé current mercury, a dark cineritious tint: is prodgeed, 
fe ‘which, before the bublimation, the Jatter-jate of: seo yam 
ate gbime hitasnre be ‘actountdéhtire'Buewhch thee 
Bidcoss for. producing the subriurfate #s ‘Pond wroeg hy sche, 
Terhoved, ‘the powder assumes %-most’ beautiful whitg, 7 Wab 
Phe Word, ‘therefore, ‘indicated by 'the'differddt é dppeutancesof tite 
‘Yo stagés of preparation? ‘and out ‘the’ usd’ OF “canny aad. walas 
0% pplied be ® sulficient explanation of thé term? L-should can- 
ve it’ would not. As a a-Iatt resource ‘then, what woaldibe 
‘Shiven of the: suggestion thet the enigma’ might poesibhy Me 
ROiVed‘by xcroc, god ; or exellent, “and path; ‘fe searcher, from 
Ryxda, to OY eee 
~>- Observe: Paeuet hixawelf never ages the word calomelenonsae 
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others do after him, but only calomelas and calomelanicus ; the 
idea, therefore, will be less objectionable, masmuch as it will not 
be necessary to account for the first of these terms, if it originate 
frem an ¢froneous conception of Turquet’s meaning, and ené 
may suppose tite second and third to be jatinised in the same 
way, for example, as panchymagogus, from rev; al, xyuos, humonr, 
and ayw, to draw, a conceit of Du Chesne’s, not now minded. 





‘The synonyms met with in the course of these inquiries are: 


Aquile alba, Manga metaliormm, 
Agqnila ceelestis, Mercurius dulcis, | | 7 
Aquila mercury, | Mercurius dulcis sublumatus, 
Aquila mitigata, Mercurius dulcis vulgaris, _ 
Celomelas, Mercurius dulc. officinalis, 
Calomelanos, Mercuriug edulcoratus, _ 
Calomelanos Turqueti, Mercurius dulcificatus, 
Calomelanicus subl. dalc. Mercurius sublimet. dulcis, - 
Draco mitigatus, Mercurius calomelanicus, 
The dragon tamed, 8% calomelanicus, 
Dulcified mercury, _ Mercurius foticus, 
Dulesied sublimate, Panacea mercanialis, — - 
Manna ceelestis, Panchymagogus Quercitani. _ 
Manoa mercwii, : a 

Tam,Si,&. =  — ° 

W.R. Wuarron. © 
ererenperapereeenreymepmmemmegeey eye yet 
ArTicLte VL. 
Astronomical Observations, 1821. 
By Col. Beaufoy, FRS. 


a Bushey Heath, near Stanmore. 
Latitude 51° $7’ 44°3” North. Longitude West in time 1/ 20-98”, 





Oct. 24. Emersion of Jypiter’s third §¢ 10° 34’ 22” 2 Mean Time at Bushey. | 
: tees cecccceesecess © 10 35 43 5 Mean Time at Greenwictij 
Oct. 28: Emersion of Jupiter’s firt¢ 9 09 51 ) Mean Ting-at Bushey. - 
4 . ; SHCeaeveseceen seddode 9 ll 12 Mean ‘Fine at Greenwigtu 
Nov. 4. Emersion of Jupiter's first i 0s 19 see Time at Bushey. - 


| So cseeveceeccepere Mean Time at Greenwich 
Nov. 6. Emersion of Jupiter’s first $ & 32 50 ) Mean Time at Bushey. 
; C0000 Mevedeseddore a 11 § Moan “Tinve at Gone 


. « n 
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others do after him, but onl 
tdea, therefore, will be less: 


edlomelas and calomelanicec ; the 
jeotionable, inasmuch as it will not 


be necessary to account: for the first of these terms, ifit originate 
frem an ¢froneons’ conception of Turquet's meaning, aad end 
suppose the second Pind third -to be latinised in the same 


, fot example, as 


copus, from sey; Al, mos, Tumonr, 


and ye, to draw, a concert of Du Chesne’s, not now minded. 
he sybonyme met with in the course of these inquiries are: 


Aquile alba, 
Aquils celestis, 
Aquila mercuru, 





$ 


Manga metatomm, 


Mercurius dulcis, 
Mercurius dulcis sublimatug, 





Aquila mitigata, . Mercurivs ‘dulcis vul S, 
Calomelas, Mercurius dujc. ofall uf 
Calomelanos, Mereurius edulcoratus, == 
Calomelanos Turqueti, Mercurius dulcificatus, | He 
Celomelanicus subi. dalc. Mercurius sublimat. li a 
Draco mitigatus, , Mercurius alomelanicus, oe 
The dragon tamed, § calomelanicua, — a 
Dalcitied mercyry, Mercurius loticas, - a 
Duleiied. sublimate, Panacea mercerialis,) = 
Manna ceelestis; Papchymagogus. Qupreltan 7 
mercuaii, ' . 
_ Lan, Sir, oo 


Wr. R. Wuitnox. : 


“CU 





ArTIcLE VI. 
Astrowomical Observations, 1821.  . - °° 
By Col. Beaufoy, FRS. ee 
Bushey Heath, near Stanmore, 
Latitude 51° 87! 44-8” North. Langitude West in time 7 2043", 





Oct, . Emerson of Sunltes third 30 10% mu a2” 43 § Mes Mean Time | at Fe ete 


ct, 28, Emerson ‘of Sopiter’s fe F 09 


Ae eeosendeddane ll ' 


Nov. 4. ‘Emory J 1 B 
satelite, Sree! ie. 40 facies = 
5 ' 


Novi6 "6, }» Bmersion of Tupiter’s | first 32° 50 - 
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1821.} Col, Beaufoy ont new. Wind Guage. . 431. 
&} 4 0 oy : ’ ; ar) 7 ge . 4 vee i re | ; 
Sete Arion VIL, 







GDescription of a new Wind Guage, or Apparatus, for determining 
am: the effective Pressure of the Wind upon a given Surface. By 
wee, | «6-Col. Beaufoy, FRS. (With a Plate.) 

, (To the Editor of the Anuels of Philosophy.) 

DEAR. SIR, ; Bushey Heath, near Stanmore, Nov. 18,1821. * 
I wave the pleasure of sending a drawing and description of 
a new anemometer, which I find from experience is capable of 
gaeasuring the momentum of the wind with great accuracy, __ 

Several instruments of this kind have already been constructed 
.with more or less ski]; but as the Beneralit ive merely the 
xelative impulse, I shall only notice three of the best, 

The first was iavented by Mons. Bouguer, and is fully 
described in his learned and scientific “ Traité du Navire, de sa 
Construction et de.ses Mouvemens,” published in the year 1746. 
‘The second was constructed by Dr. Burton, and its machinery 
is detailed in Mr. Martin’s second volume, 2: 211, of the Philo- 
sophica Britannica, .The third is that of Dr. Lind, an account 

_Of which .is.to be found in Dr. Hutton’s Mathematical Dic. 

tionary. M. Bouguer’s instrument is exceedingly well adapted 

for making experiments at sea; but I found it could be rendered 

more, accurate by cutting teeth in the slider to turn wheel-work, 

to which hands were attached similar to those in the accompany- 

ing plate. The anemometer of Dr. Burton shows only the rela- 

T tive impulse ; but the absolute force of the wind may be deter- 

_ soined by referring to P; 94, vol. vii. of the Annals. The 

j disadvantage of Dr. Lind’s wind gnage is, that in stormy weather, 

« the water is liable to be blown out of the tube. It was with the 

= machine I am now about to describe, that some of the experi- 
a= wents were made recorded in p. 277, vol. vi. of the Aunals. 

= _ T remain, dear Sir, traly yours, . 
| ark Beavroy. 
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Tne apparatus consists of a thin board or screen, one foot 

square, having a brass bar projecting perpendicularly from its 
back surface in the middle thereof; this har is supported and 

uided between eight brass rollers, arranged in @ fixed frame in 
such manner that the bar and screen may be capable. of sliding 
freely backwards end forwards, by, the action of the wind upon 
the-surface of the screen, when the apparatus is placed with the 
bar in a horizontal position. The ‘force with which the wind 
acts upon the screen is ascertained by a weight suspended by a 
silken cord passing round a spiral or fusee; upon the axis of 
which, a small cylindrical barrel is fixed having a chain (similar 
to those used in clocks) winding upon it; the other end of the 
chain is attached to the sliding bar, so that when the screen is 


roprade lrhetio 


which tlecisorden ‘had been fardedo bite: 
the axpenmenti by oi y a gaged Oe ae ods 
(The: constriction of the apparatus 46 platipularly degeribet 
late XI. .' Fiz: 1 represents:« perapective view df fie wh 
eppamtns, placed: ina! bitdazion! to-ayton ds) mbdntell! ti 
wthogany tripod. stend, nimiber torte Pertebld tnatrumeéh pe . 
Wearveying. ‘The upper part df the'appattituy i¢ burmufitite i 
slight stiqk bearitig a amall-sile'Aat upon ite'ehp,'to sldw' 
direction or quarter of the wind, iw order bo place the stvfirte UF 
the: screen petperidicular to the diteation Of tlie wind’y mbtrete? 
revious to making an expurimest updrt thee force’ of it) > Wr aMt 
h Pig, 2,‘ represents a side elevation of ‘the apparatus: With’ bale 
past of the's idiny ‘bar, B’ shown." \ 1 SUE 7 A bE 
: Fig. 3, a plan.of the whole apparetusi cn: das ade 
Hig. 4, qiside etevation with sone parts ofthe frame Yeti dtd! 
‘tp,explaii the internal worlis 5) a&d figures 5,:6;'and'7, tepreseties 
teanisterse sections’of the appdrates ¢aken’ Wt Wifferens party of 
its. fength.. The: same- letters: pf reference. serve to fife 
‘similar parts upon éach. A A, thd s¢réet whieh ie 'h ¢* 
‘byl at gcrew:.pin: p fo the .extredae end: of the. bar B; “du, 
bb, represent the four roldrs whith serve: to guided’ the 
horizentally; andwe, dd, those which guide it sideways, ‘ag? 
sepn: in fig..3. C and D; the chain, one end of whichi#-f 
taithewne eraide of the bar.at.C, and the other ehd winds tous 
the: barrel D upon the axis. of the fusee F. G shows e:vilkea§ 
‘éprd, Mhieka winds round the fasee, having a weight H hddKed 
the lower end of it; E,. the ratchet wheel upon the fused okie 
furpiphed, with a click or pall, I, to prevent the descent-ef the 
eG ae it-has been drawn up to any particular point bt eee 
action.of the-wind upon thascreen A. K K, represent twe brats 
plates, which. receive and support the axis.of the fusee, As nleiK? 
‘the axig ef ae gt J, and the ow of the tworollers, a a" The 
Tet aber of clock hovements), and ‘are attacked. by orewte 
boltg, ¢ ¢,;40:the wooden block M,-whjch forms the grietp ee 
frame of the appazatus. . The wood rises up. at N, andi’ hoD® 
lowed out to contain the .emall rollers, d-d-3: thie pivots of owiicheq 
ture, in brass plates, 4 4, screwed on each side of the bloke, aahce 
segn by the dotted lines in the plan, fig. 3..." . an kh Joo 
The vertical rollers, dd, are anpported. by. brags cochiep 6398 








screwed against the plates, A A; sha:piwota of the other Cc. 


rollers, cc, also turn in cocks, & & screwed to the pi 
as seen in the transverse section, fig. 6, O, shows a circular 
| 5 oe 


4 





MAM) {is Seaton Hid sid od 





og Bpon the ton -of the block, es may be seen in the son8 
‘I, 9% m, vepresent two thumb acrews, which drter intd 
St plate. Q, an ace through ebleng grooves, 9», itt the 
(nee fig. 3),' to: allow of turning the apparatus roand a 
ntity to adjust if into the direction of the wiad,. W, 
shereing Gel pint, which is divided into 100 equal nets, guid 
| pra ovary tenth. division. The dial Piateie pleccd cone 
eet | the foaee axia,. which hes a. needle, W;, fixed apes 
of jt, to point owt. the: postions of. a turn. of the fusee 

bas amath cizele. of five divisions upon the diel is furni 
a needle, z, moved by a wheel pinion (situated behind 
the dial, as will appear in figures 3 antl 6), of such aumber of. 
tgath a6 to cause tha small needle, 2, te advance only one divi- 
mon duying am-antirs pevolution of the needle, w... The 
needs will indigate she mamber ef tarns which the silk ord. hee 
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Mt «MK Hleropeth’s Repily-to-Me, Predgeld:. - [Diic.. 


sseumption wis AV: ~-B v. “Thertfore:the sim: A V° of the 
. wrotiona after the stroke exceeds tlie: te-motion A'V Be 
in the sanie’ direction before: the stroke, by: the- etitive. motion 
Bo; yet: he‘intended to prove these two mbtions equal.’ 
' This," the ‘scientific world will perceive, is” Mr. » -Predgohi’s 


_ grand, ‘effort, which “strrkes ‘at the root of “Mr, ‘Herapath’s 


systém, and overturns all his conclusions.” «Let va. turn to his 
Bist ‘paper in the: Phil. Mag. for Aug. and I-think.we shall find 
seen there whieh will’ impreve the specimen L have ‘already 


examining,” says Mr: T. in a note. pe 182, Me the simple . 


case se ¢ -alludes to hodies- moving: towards each other. with ual 

osite: one: forte when the. velocities are wotiing ;' that is,-w 
eee forces are pressures;” &e.- Here-Mr.t. plainly tells 
Us: when woteipered with what goes‘ before, that ‘two quicscent 
badies which-do not toyoh, ‘or, if. he witt have it so,: two bodies 
which do touch: and are- wholly destitute: of emy- natural - or 
impressed tendency: to approach preach if: they: etiuld, .or-to : change 
_ their places, press-each other! ~ 

3s not. Genfined to this conelusion. -It-is ‘manifest:from the 


' duift-of it Mr. T. can compane pressure - ‘with impulse. “Of course 
he can. also-compare:a mathémetical line“with an area; and. 


thence tell-us how many lmes:there.arein a superGcies, how 
many Buperficies in a-sokd 5 and, aa afinale, I expect how. ‘many 
inches:in an hour: ee tt 


... Again; sdys ‘Mr. T.- “Tf two-hard-bedies a in the sime 


direction with different momenta, so that-the’ body-having. the 


ater. momentum strikes: the: other, the ‘sum‘of: the- momenta . 


fore.and after the stroke will.be the same, but an exch 


will take.place ; for after the'stroke, the striking body will move - 


mith the momentum of the.hody struck... 

dat A. be the striking. ‘bony, and. a its ‘velocity, B the other 
, and; its yelacity... By 

motion.of A.after the stroke; -that.is, the mation of A after the 


stroke = Aa — (Aa — 8 4); and so likewise the motion of B 


efter the stroke. =.B.6.+-(A.g,-—~-.B- 6). Therefore-when A: a=: 
-B b; that is, when the momenta, before the collision are equal, 
or. the velocities reciprocally proportional to the bodies; the 
potions, and of course, the velocities, of the bodies are: . 
the‘collision ; and each body retains the same velocity after 
he collision ‘it: liad before. - But the velocity of-A- mast’ have 
been greater than that of B before the collision, otherwise -it 
could nat have overtaken ‘and struck it; consequently it - must 


likewise be’as much greater after collision: : Now if-one“body - 


overtake and strike another moving -in-the same right dine; the 


striking body must ‘after ‘collision. have a-less or cannot have 2 


Being ob velocity than the body: struck, ini ‘consequence: of: its 


eing 0 bliged to move behind:the otheft. But ‘we-have shown it | 
18 greater 5 and it may be as many times greater as: we-please ta - 


-_~ 


‘But the chief merit: -of this pas-. 


Mr. Tredgold’s law, Bb is the . ~ 


et) Mn Tt pili ogi <aRB6- 
imagine Bte be greater-than iA. : Therofire the-velo otithe 
prance bady:after collision iv. both p fer-and nor: en 
_ the yelbcity ofthe other. / Ih the : sit inay~be dhowan- 
that the: wehenityiof, the. body strnck-wilt -obltision be ‘beth 
dese and-not. fess than that of the othenbedy: 

-:A_ theony. thet admits: suck conclanous es alma needs niveons: 
ment om ats snentts. ear ae 

At Pp 133, Mr.iT. lobeerves “Te: two: <hised: ‘bodies wove’ in: 


ite dixections ns:upon ‘the same tine, with diferent: moinenta,: ' 


© monentuin after. the’stroke will be equal to the difference: 
of the mismenta befere.the strokes The: body::which had the: 
gy eakest mdment um. before the: stroke: will be ‘at-rest ‘after:tt, end . 
the ‘other bedy .wallimove with a moniextum equal to the: differ 
ence sfthe mometita before the stroke.” . 

Hereit-is plain-Mr. T. assumes the intensity of collision to be 
equal-to the smomentum ;: because if it:was either less or 
greater,:this would after coliizion have some motion in tite : 
saine of opposite :divection.: Therefore the: opposite motion of - 
the other body contributes nothing to the intensity.of the stroke; | 
which: world be equally.as great: wlicther this body was at'rest, - 
or moving with momentum: equal ‘and /contrary to’ the offrer. “ 
Now 1 wish to:pat Ms.'Tredgold to no inconvenience, batif he > 
conld get some. one. to:atand : still, while he- watked‘at‘a: cortaie : 

‘against: bim ; cand if. he ‘could: then: taduce the : 
instead of standing still, to meet him with: an equal. motions, # 


a think ha would hnve a fecting: experimental proof of the falueneos 


of his theory, | 
Unfortunately Mx: T: has: not demonstrated this theorem: and 
I must edge I:cahnot see how it is derived: - There ig 3 


also:a, difficnlty. in the: theorem itself I'dm unable to comprehend: 
For idstanee, I have shown by thia ‘theorem that the less motion.» 
contributes, nothing tothe stroke; iand this niust hold good even - 
when it is but ever so trifling less than.thé-other motion. . On the 
contrary, ifit be-increased to:but ever 80 trifling a degree greater; .: 
it-will contribute the whole ofthe stroke. - itinie eres 16.8 very’ - 
convenient transfer of power between inanimate‘bodiés ; ‘but on’: 
what: physical principles cam it‘be explained ? ‘How does it ‘operate © 
in the.cage of equality of momenta ?: In which of the bodies does 
the power of giving. intensity. to” collision then side! ? or how i 8 te 
dixided between‘theni? ©-:..° a 
. But in Case 2 of his last pa ery which is precisely. the present , 
theorem, Mr. T. tells us that tl the ‘ defictency of-reactton ts A Vi >: 
B v.” Therefore as: B.v increases, this ‘defic ciency diminishes, . 
and the reaction itself increases. But the reaction is only the . 
counterpart.and equivalent of :the action ; and the action is evi- 
dently .the intensity . of: collision. The - ‘intensity of collision, ‘. 
there re, imreases by. a ave equal to the less motion as this 
less motion‘ ingreases ; aud is the least when this motion is: the 
least or nothing. When consequently the less. motion becomes . 
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